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PREFACE

The Blue and Ochoco Mountains were first sampled for ecological classification purposes by Fred Hall in the 1850s and
1960s. His energy and vision resulted in the first publication of plant community types for the Region. The basic cholces
of where to put-a plot and how 1o characterize the vegetation of the Blue and Ochoco Mountains was determined by
Frod. We have inherited his data, added a few new plots, and designed a new classification. We'd fike to express our
appreciation for the assistance Fred has given in the fundamental data acquisition, the hypotheses he has formed about
the types, and the pioneering pathway he forged in providing the first ecologic document for land managers on the
Malheur, Ochoco, Umatilla and Wallowa-Whitman National Forests.

In the past 2 years the classification effortfor the Blue and Ochoco Mountains has been a team effort. We have praduced
a 1990 classification review draft, a 1951 publication review draft, and finally this 1991 field guide. In producing the 2
review drafts and this final publication, we have had excellent facilitistion from Dr. Len Volland, Regional Ecologist;
Chuck Erst; Bill Gast; and our Area 3 Forest Supervisors (Bob Richmond, Mark Boche, Jim Lawrence, and JJeff
Blackwood). Two formal field reviews were held with many ideas for improvement of the classification and format of the
field guide resulting, The two review drafts were reproduced for field training and use by the employses of the Area with
excellent help from the word processing and document reproduction units of the four National Forest Supervisors’
Offices.

The placing of the numbers and words onto the printed page has evoived into an electronic computerized world where
the skills of the word prc ing speciatist directly influence the appearance and utility of the final document: We have
been fortunate to have some very dedicated and extremely helpful word processing people in the production of our field
guide. Our hearifelt gratitude to Vicki Medlin for her supervision and to Kathy Hottle and Paula McBroom for their wisdom
and professional attitude as well as those nimble fingers!

This classification and fleld guide is dedicated to our families and posthumously to Terri Cummings - a dedicated Forest
Service employee we lost before she could help us complete this project.

Charlie and Rod
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INTRODUCTION

The Blue and Gchoco Mountains Plant Association Classiication Field Guide is provided for use by resource managers
on land administered by the Forest Service of the Malheur, Ochoco, Umatilla, and Wailowa-Whitman National Forests.
This is the second classification of the vegetation of the Blue and Ochoco Mountains. it is a combined revision. of the
1973 Plant Community Type classification authored by Dr. Frederick C. Hall as well as a new classification for kinds of
vegetation not included in the earlier work (see Appendix A). This classification was developed with a concept similar
to that used in the development of the Wallowa-Snake Plant Associations completed in 1987 by Johnson and Simon.
The conceptual approach for these investigations is based on providing the field investigator with a floristic indicator
species which is diagnostic of a particular environment. That environment in turn has a capability of providing a defined
plant community which has been described in the pages that follow,

The descriptions focus on mid to late seral vegetation of the uplands; but also included are descriptions of early seral
vegetation commonly found in the Blue and Ochoco Mountains. Earlier seral upland vegetation is being studied as a
seties of investigations by ecologists working on the four National Forests. Publicati lative to earlier seral vegetation
will provide emphasis on successional pathways, response o manag it and. ional stage identification: The
number of sampled plots in the subalpine of the Blue, Ochoco and Wallowa Mountains requires that more investigation
. be-completed before describing subalpine plant associations; this effort is being conducted on the Matheur, Umatilla,
and Wallowa-Whitman. Lastly, the wetland vegetation has not been adequately studied to date. This classification effort
has deferred sll sampled wetland plote for inclusion with the forthcoming investigation and publication of a riparian
classification for the Blue and Wallowa Mountains.

This is not the final classification of the Blue and Ochoco Mountains vegetation, This field guide is: designed to provide
the professional land manager with enough basic information to adequately identify classified vegetationtypes and have
summary information available for incorporation into findings for good Jand management decisions. The next classifica-
tion of the area can be improved by periodic’ communication with the authors of this guide to enable them to make
necessary corrections, incorporate new sampled plot data and re-design the next classification as.needed. The authors
sincerely hope this 1991. classification will improve our caring for the various natural resources inherent in the ecosys-
tems of the four Netional Forests.

GEOGRAPHY

The Blue and Ochaco Mountsins are part of the Blue Mountains physiographic division which includes the Ochoco
Mountains, Strawberry-Aldrich Range, Greenhorn Mountains, Elkhorn Mountains, Wallowa Mountains and the tristate
‘uplands (Batdwin 1964). The Blue Mountains segment is a northeast to southwest trending axis of *old" mountains that
begin south of Pomeroy, Washington and end 200 miles to the south near Burns, Oregon. A 50-mile long east-west spur
occurs west of Ukiah, Oregon and ends near Fossil, Oregon. The Ochoco Mountains are another east-west trending axis
that occur north of Prineville, Oregon and end 80 miles to the east at the South Fork John Day River canyon.

The Blue Mountains physiographic province was divided into three segments for help in portraying the probable
distribution of vegetation classified In this guide, The segments are as foliows:

North - The mountainous area North of 1-84 {running between La Grande and Pendleton).

Central - The mountainous ‘area South of -84 and North of Hwy 26 (running between Unity and
Prineville).

South - - The mountainous area South of Hwy 26.

Some of the higher summits of the Blue Mountains are as follows:

Northern Biue Mountains - Oregon Butte (6401 f.), Mt. Emily (6064 ft)

Central Blue Mountains - Vinegar Hill (8131 ft), Elkhorn Peak (8931 #)
Southern Blue Mountains - Strawberry Mountains (8038 f.), Fields Peak (7363 ft)

Qchoso Mountains - Round Mountain (6753 ft.}), Spanish Peak (6885 ft.)



The lowest elevations occur-in the northern Blue Mountains where major canyons incise the mountainous topography.
Thie Tucannion-River, the Umatilla River,-and-Mill Creek all exit the national forest at approximately 2300 ft. elevation.
Major rivers in the Biue-Ochogo Mountains are the John Day, with its several branches draining much of the westerr half
of the Biue Mountains: the Grande Ronde and Powder Rivers and tributaries draining much of the eastern half of the
Blue Mountains; the Umatitla, Walla Walla, Touche, Tucannon, and Wenaha rivers draining much of the northern portion
of the. Blue Mountains: ‘and the Malheur and its many tributaries draining the southerh end of the Blues. The Crooked
River drains much of the Ochoco Mountain uplift. :

GEOLOGY

Columbia. River basalts were formed in the Cenozoic Era (65 million years ago) by extensive vulcanism. In-the late
Cenozoic the Blue Mountains were uplifted with folding and faulting of the ranges, Prior 1o the Cenczoic (in the Paleozoic -
- 250 ‘million years ago) marine sandstones, shale, cherts, and limestone were- formed. These oldest rocks of the
Blue-Ochocos are found near the head of the Crooked. River.

The Mesozaic Era (225-65 rillion years ago) provided the serpentine of the Strawberry Range; especially noticeable
from Indian Creek to Canyon Mountain. In the Cretaceous Period (nearthe end of the: Mesczoic) intrusive rocks were
forfmed with major ore ‘deposition in the Elkhorns; Greenhorns, and Strawberry Ranges. These granodiorites provided
the gold and silver which brought the initial miners and started settlements’in this area,

The Cenozoic Era provided much of the visible landscape of the Blue and Ochoco Mountains. In the Eocerie (35-40
million years ago) the Clarno-and John Day formations were deposited by the Blue Mountain volcanoss. The formations
consisted of thick rhyolites, breccias, tuffs and basaltic flows. The southwestern portion of the Blue:Mountains and most
of the Ochoto Mountains are covered by deposits of the Clarno Formation. In the mid Miocene thick tayers of lava
extruded from fissurés In local volcanoes and flooded the landscape. Lava pooled to depths ‘of 50 feet or greater with
multiple episodes.resulting in layers of basalt more than 2000 feet thick (McKee, 1872). These are known collectively as
Columbia River basalts and cover most of the area contained within the Blue: Mountains today. A localized center of
vuleanism produced the Strawberry Volcanics which covers the Strawberry Mountains to depths of 8500 foet eastward
from indian Creek.

Pleistocene (2-3 million years ago) was an epoch of erosion in this area. Sumpter Vallsy Is an example of deposition
made during the Pleistocene of aliuvial sand and gravel. Wind deposited loess from the central Washington Basin
occurs on portions of the horthern Blue Mountains providing highly productive grasslands and shrublands.

Alpine glaciation occurred in the Elkhorns, Greenhorns, and Strawberry Mountains during the Pleistocene. About 12,000
yedars ago Glacier Peak sent ash eastward which blanketed the Blue Mountains. Then approximately 6,000 years ago,
Mt. Mazama erupted sandy volcanic ash 16 again-cover parts of the Blue and Ochoco Mountains (Fryxell, 1965)..These
ash deposits were then redeposited by wind and water to provide the growing medium for some of our most important
and productive plant commiunities.

SOIL CHARACTERISTICS

Soils of the Blue and Ochoco Mountains are quite variable and may range from those on thin, rocky, low-productivity
ridgetop scablahds to those in deep ash accumulations on very productive grand fir sites. Soll differences result from
variations in climate; topography, parent material, vegetation, and time, The greatest influence to soils in this area has
come from ash deposited: pfimarily from Mt. Mazama and Glacier Peak approximately 6,600 ‘and 12,000 yeais ago
respectively (Fryxell, 1965), Perhaps of equal impact, especially in the northern dissected basalt plateau, has been the
deposition of loess from the.central Washington channeled scablands region prior to and following glaciation during the
Pleistocene (1 million years ago); over time much of the material has been eroded away by wind and water (USDA,
1985). Continued weathering of the basalts and other rock types has resulted in & mixing-of wind-borne ash and loess
with Tocky coltuvium in many areas. Consequently, soils fall under one of the following broad categories:



1, Residual - derived in place from predominately bedrock or colluvial rock materials.

2. Ash-Loess - derlved from deposited and accumulated ash and/or loess over older buried soil material.

3. Mixed - detived from colluvium, ash and/for loess mixed well in surface layers over older buried soil material
{Johnson and Simon, 1987),

Of the varied geologic material available for soll formation, basalt and andesite are the most common in the Blue and
Ochoco Mountains, Residual soils formed from these matefials differ from the volcanic ash and loessial soils in several
respects: 1) finer textured in the upper profile, 2) increased structure, 3) higher coarse fragments, 4) lower water-holding
capacily, and 5) higher bulk densities. Other materials provide locally important substrates that impart characteristic
attributes to soils; as, the accurrence of thyolitic rock and subsequent low soif nutrient status.

Productivity of forested and non-forested plant communities is closely related to ash and loess content in soils. Unique
characteristics of ash solls include: 1) high water holding capacity, 2) high water infiltration rates, 3) low compactability,
4) high detachability, and 5) disproportionately high amounts of nutrients in upper surface layers. Under undisturbed
conditions these soils support good vegetation cover which protects the ash from erosion (USDA, 1985).

Loess may also provide important qualities to many soils. Loessial deposits are normaily: 1) high in base saturation (can
hold a large amount of nuttients), 2). have high content of weathered minerals and are thus high in nutrient reserve, and
3) generally have excellent physical properties (Johnson and Simon, 1987).

Soll characteristics related to parent material interact with other envirohmental factors to define the distributional limits
of plant communities and their individual plant species.

CLIMATE
The relief of the Blue and Ochoco Mountains t | localized climatic affects, The diversity of landscapes
between mountain ranges, rolling topography and deep, d ted canyons infl tocal climatic patterns. But, the

major influence to the regional climate is. provided by the Cascade Mountains lying nearly 200 miles to the west. This
mountain range forms a barrier against potential modifying effects of warm, moist fronts emanating out of the Pacific
Qcean. As a result, the overall climate of the Blue and Ochoco Mountains is labelled Temperate Continental - cool
summer phase (Trewartha, 1268). Méan temperature is less than 72 degrees F. in the warmest month and 50 degrees
F. for mote than three months. Light precipitation, fow refative humidity, rapid evaporation, abundant sunshine, and wide
temperature and precipitation fluctuations are ch istics of this climat )

A break in the Cascadian barrier is provided by the Columbia River gorge. This topographic feature and the associated
Columbia River provide an opportunity for marine climatic conditions to reach the northern Blue Mountains and strongly
influence the vegetation. This climate is labcled Temperate Oceanic (Trewartha, 1968) and differs significantly from the
Temperate Continental climate in providing greater cloudiness, increased precipitation and higher relative humidities
with Jess fluctuation in winter temperatures, The oceanic influence provides the environment for vegetation more
common to the western Cascades to occupy portions of the northern and northwestern Blue Mountains. Examples of this
vegetation are grand firfsword fern-ginger, grand firfoakfern and grand fir/false bugbane.

The high percentage of cloud days attributed to. the Temperate Oceanic climate, versus the high percentage of clear,

winter days and nights of Temperate Continental climates, has d ically influenced the kind of vegetation found in
the northern Blue Mountains as contrasted to that found commonly in the southern Blue and Ochoco Mountains.
Daubenmire (1956) determined that the oceanic climate promoted the grassiands and rhi tous shrublands charac-

teristically found in the foothills, slopes and ridgetops of the Blue Mountains adjacént to the Palouse. The continental
climate, on the other hand, promotes sagebrush and juniper so commonly found in the Great Basin to the south of the
Blue and Ochoco Mountains,

The majority of annual precipitation falls as snow during winter. Late summer and early autumn provide the area with
convectional storms resuling from masses of cool air crossing the Cascades and passing over the.Blue and Ochoco
Mountains at high elevations. The hot, dry surface air violently mixes with this cool; moist upper air mass to provide
lightening storms. These events have provided a cyclic, annual abundance of natural fires, The fires historically burned
extensively and provided the renovating and rejuvenating force behind the development and composition of Blue
Mountain and Ochoco Mountain vegétation. The haze of late summer and the particulates in the alr from Blue Mountain
fires combined to give a hue to the ridges as seen from afar. Thus early settlers named the Biue Mountains,



THE PLANT ASSOCIATION CONCEPT

The Blue-Ochoco Mountain classification has been developed using the plant association concept for characterizing
getation based on st ional relationships and probable climax species, The following definitions and examples
may provide assistance to the field guide user to bettet understand the categorizations given to the vegetation.

Plant Communities

The plant community is a general term for an assemblage of plants tiving together and ir ting th '

in a specific location (R6 Ecology Glossary Commitiee, 1989). it is not a taxonomic unit, hasno successtonal status, and
may not be recognized by all investigators. Analagous to *plant communities™ are “common names® where no bounds
have been set-or rules defined by which a particular common name Is used. Many plant communities have been
sampled which differ in compositional and/or environmental parameters.

Thie purpose of this classification is to segment the moisture-temp ire gradient through recognition of indicative plant
species in such a way as to provide easier recognition of similar environments across the landscape. in the analysis of
plot data, certain plant co ities were unid pled or did not provide adequate representation in the geographic
area encompassed by the classification, These ‘communities” have been given a minimal description-and entered inthe
text and key to recognize the fact that they exist. More information is nesded in order to change their status of
“sommunity” or incidental vegetation.

Plant Community Types

The plant community fype, of p.c.t, is an aggregation of plant communities with similar structure and floristic composi-
tion (A6 Ecology Glossary Commitiee, 1989).

In the Blue-Ochoco Mountains the magnitude of lodgepole pine communities has provided empetus for the description
of plant community types based on their regular and repeated occurrence. Other vegetation, AGSP-POSA3-DAUN p.c.t.
for ‘example, was sampied enough to demonstrate a pattern but did not meet the standard necessary for plant
association status, For this classification, a minimum of four plots was generally used as that sample size where enough
information was available to determme plant association status. Ideally, ten plots or more are used to portray 4 plant
association,

Successional Terminology

*Climax* plants are those that are self perpetuating in thelr environment in the absence of perturbating, degenerating or
disturbing influences. Stability with the environment is cruclal to the succession of plant communities that ameliorate a
site and permit the establishment and maintenance of the *climax community”.

In-vegetation sampling, ecclogists seek those stands which appear to demonstrate stability in order to understand the
plant composition and snvironments which can be characterized in a plant assoclation classification, L.e., a classification
of potential natural vegetation.

However, the landscape in the Blue-Ochoco Mountains has undergone, and continues to.undergo, modifications that
prevent the formation of long-term stable communities. Some natural events (fire, windstorms, browsing animals,
flooding) as well as human-induced activities (timber harvest operations, livestock grazing) tend to forestall or disrupt
the natural development of vegetation leading to cc ities with more stable composition and structure.

St ion may be ted (i.0., maintained by fire at & particular stage), accelerated (Le., mortality of seral free species
from Insects, diseases, windthrow)}, and retarded (1.0, continued ungulate grazing pressure which degrades the gtass~
land from perennial to annual vegetation dominance).

The identifiable stages of vegetation preceding climax communities are termed "seral stages”. In the development of this
classification, plots represerting various seral stages were used to define *plant community types® as well as the "plant
associations®, Generally, very eatly and early seral stages were grouped into plant community types; mid and late seral
stages were grouped to define plant associations, since they depict the least change over time and therefore have a
more stable composition and structure over time.



Plant Assoclations

if a stand of vegetation is able to develop and persist in its environment, and if the competitive forces are without major
disturbing infl , then foli g a relatively long period of time those plants capable of reproducing in competition
will constitute the *climax community”, The unit of classification based on the probable, or projected, climax community
type is defined as the “plant association’ (R6 Ecology Glossary Committee, 1989). As.a combination of similat or
compensating environmental factors are repeated across the landscape, a predictable plant community will occupy
those sites given time and the lack of disturbance. This will be a climax communhy comprising the basis for the plant
association classification.

Plant iati and plant Wy types are abstract classification terms. Plant communiﬁes. on the other hand,
are concrete entities on the landscape, just as a stand of trees, grasses, or shrubland vegetation s recognizable and
tangible to the field investigator.

Serles

This field guide aggregates the taxonomically related plant associations into series. The name of the series is that of the
climax species d 1g the pri | layer. An example would be the grand fir series in whnch all ABGR plant
associations are arrayed, as well as the seral plant ¢ Wity types and ity frag , related to grand fir
climax vegetation.

Zonal Relationships

Individual species occur in a predictable pattern, or juxtaposition, with a unit of area based on the micro environment.
Plant associations likewise will tend to ocoupy predictable positions in a landscape based on habltat features favorable
to support the climax community. The principal tree species which constitute the cfimax dominants predictably occupy
environmental zones within a climatic gradient where temperature and moisture vary with change in elevation. Figure
1 (below), depicts the tree species of the Biue and Ochoco Mountains as they would orent from cool, moist to warm,
dry environmental conditions on & hypothetical mountain slope, Here whitebark pine culminates the summit at the fimits
of tree growth and western juniper defines the lower limits of tree growth at the edge of the cold desert steppe. Where
the distributional limite of the tree spacies include climax conditions, the bar graph is *eross hatched.”

Fig. 1 - Tree Species of the Blue and Gchoco Mountains
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INDICATOR SPECIES

The habitat rieeds of plant species is manifested by certain kinds of environment. Some specles require stable
conditions, others thrive on resccurring instability. Some species have adapted to 2 particular locale due to longterm
climatic conditions of the area; others have colonized and thrived due to changes in the microclimate of a particular site.
Synecological investigation .is rooted in knowledge of the local flora, Constant improvement of this knowiedge is
essential to understanding plant-environment relationships, and developing and testing hypotheses conseming species
oceurrence and development.

Having developed hypotheses of plant-environment relationships, the ecolegist seeks to identify groupings of plants
indicative of similar environments.  is this exercise which leads o the definition of plant community types and plant
agsociations. This process includes review of similar ecological work from adjacent geographic areas in order to
asoertain the degree of similarity. or dissimilarity which has been afforded to a particular vegetstion type. The commanal-
-ity between Investigators is the use of plants to Indicate a kind of plant community that Is defined by a specific set of
environmental parameters. The plants selected to define the plant community type or plant association are those
deemad to be the most diagnostic- of a particular environment. These are called “indicator plants®. While they do not
necessarily indicate the sum of all environmental conditions, they are considered the best candidates of the assoclated
flora within a classified type to indicate the occurrence and distribution of that vegetation unit.

Sal

tion of indi plant species is based on repeated observations; mary of which-are recorded by piot establish-
ment-and data gathering work. Environmiental factors are used to determine the ability-of a diagnostic.plant fo represent
a type. Examples are - waterholding capacity, slope position, microrelief, and elevation. Additionally, the relative
productivity and growth performance of certain species have often been used to help indicate the type assig| it which
the indicator plant has suggested. The utility to land management is also given consideration in the selection of certain
indicator plants {e.g., Pacific yew in ABGR/CLUN communities where environments and productivities may hot be
significantly different). Once data are derived and the information is arrayed, the common plant groupings are arranged
in repetitive fashion untit similar community types are created. The response of plants to disturbance is a factor in the
placement of ceriain plots to a given classification unit based on the degree of ground disturbance, the composition of
plant species, and the apparent age or time elapsing from the last significant disturbance.

The indicator species selected are those sought by field investigators to help determine proper assignment to a given
plant association or plant community type. A separate field guide to the *Principal Indicator Species of National Forests
in Northeastern Oregon and Southeastern Washington' aids the investigator working on the Malheur, Umatilla, and
Wallowa-Whitman National Forests. *Major Indicator Shrubs and Herbs on National Forests of Eastern Oregon® will be
especially helpful to fleld investigators working on the Ochoco National Forest.

DATA ANALYSES

Data analyses were accomplished with computer programs developed or adapted by Region 6 ecologists (Volland and
Connglly, 1978 and Wheeler, 1987). Following an initial data preparation phase, & series of subjective group orderings
were created with consideration given to previous classification efforts in northeastern Oregon and adjacent national
forest lands (Hall, 1973; and Johnson and Simon, 1987),

Additionally, ordination and classification programs, DECORANA and TWINSPAN (Hill, 1979), were used to develop

concepts of classificetion group membership, species ecological amplitudes, and temperature and moisture gradients

encountered within a series, Displays of these gradients, along with. productivity indices, were inspected to adjust

previously developed units (plant associations and plant community types). Plot memberships were derived and stand
tion tables with y statistics produced.

Subsequently, groups were subjected o a multivariate procedure called stepwise discriminant analysis (BMDO7M
Program). During this phase of analyses, site variables and floristic attributes were statistically screened for.the most
*characteristic” to use in the classification. Then group mernbership hypotheses were tested and memberships adjusted.
These final revisions were incorporated into tion tables and stati ies which are represented in the
individual plant association descriptions and the appendices.




WETLAND VEGETATION

This classification of the Blue and Ochoco Mountain Plant Associations is an upland-oriented treatment of that vegetation
principally representative of later seral stages in the forests, grasslands, and shrublands. The field investigator will be
unable to classify meadows and riparian communities using the keys of this field guide. The 1973 Blue Mountain
classification (Hall 1973) included five classified meadows and riparian communities, These were not addressed in this
publication because of sample size and/or lack of data. Until the wetlands are classified in AREA3, field investigators
on the. Malheur, Umatilla, and Wallowa-Whitman National Forests may refer to the classification of riparian vegetation
conducted by Bud Kovalchik on the Ochoco, Deschutes, Winema, and Fremont National Forests {Kovalchik 1987). The
listing of wetland types and assigned ECOCLASS codes from the 1973 classification is as follows:

Dry Meadow (MD)

Moist Meadow (MM)

Wet Meadow (MW)

Quaking Aspen Meadow (HQ-M1)
Ponderosa Pine-Blue Wildrye (CP-M1-11)

EARLY SERAL VEGETATION, DISCLIMAX COMMUNITIES AND ECOTONES

The landscape of the Blue Mountain and Ochoco Mountain national forests is .in & constant state of change and
modification from the natural. Therefore, plant communities will be encountered which will hot readily key using this
classification, Some early seral plant community types have been presented. The treatment. is. far from complete,
Successional studies are in progress to interpret the perturbated lands and provide eatly seral 'stages of the principal
plant associations of the Area. A disturbance key for early seral, very early seral, and disclimactic vegetation would not
contain the variation found in the plant communities of the area,

The ares of transition between the vegetation of two or more plant assoclations is termed an ecotone. Up to 40% of the
time a field plot tends to ocour in.an ecotone. The investigator is urged fo either move to an adjacent area to- determine
the plant association or 1o treat the ecotonal location as a complex by determining the plant associations represented

and either labelling one as primary, the other secondary, or giving a percentage split (i o., 60/40, 50/50, 70/30)-for the
site.



USE.OF THE FIELD GUIDE

Nomenclature:

Photos:
Sample Bize:

Table of Principal Species:

Environment Table:

Stand and Overstory Attributes:

The plant associations and plant community types have been grouped into
*series” based on the projected climax species which dominates the principal
layer. For example, in the grand fir series, all included plant communities are
those in which grand fir is projected as the climax tree species,

Plant associations are named: using the climax dominant species followed by a
slash (/) and the listing of the subordinate species of a subordinate life form layer
or layers (ABGR/TABR/CLUN). A dash {) is used to separate names of the same

- life form (ABGR/VASC-LIBO2).

A species name or code in parentheses denotes the climax dominant of a seral
plant community type, i.e., PICO (ABGR)/VAME.

All sclentific names follow Hitchcock and Cronquist {Flora of the Pacific North-
west, 1973). Species codes follow Garrison et al (PNW-46, Northwest Plant
Names and Symbols for Ecosystem Inventory and Analysis, 1976).

The reference pole in most pictures is one meter tall and segmented into decime-

ters to help visualize size of the vegetation.

The number of plots used to describe the plant associations and plant commuy-
nity types is provided as follows: (n=8).

This table contains only the primary species of a plant association or plant
community type. Mean coverage is provided for the ocular estimates of canopy
cover in.percent. Averages were calculated by dividing the total foliar cover of a
species when it pcourred by the number of plots containing that species. Con-
stancy refers to the percentage of frequency -of occurrence by a species in the
total number of plots used for describing the plant association or plant commu-
nity type. The range is the spread of coverage values from the lowest value found
io the highest.

Displayed here are distribution (location) of the vegetation units in the study area,
site variables, and soil attributes. The range of values sampled are followed by
the mean value in parentheses. The location information (Noith, Central, South)
provides the probable distribution of the various classified types in the Blue and
Ochoco Mountains as follows:

North - La Grande RD {North of 1-84), Walla Walla RD, Pomeroy RD.

Central - La Grande RD (South of -84}, North Fork John Day RD, Hepp-
ner AD, Long Creek RD, and Unity RD (North of Hwy 26).

South - Bear Valley RD, Burns RD, Prairle City RD, Ochoce NF, and
Uniity RD (South of Hwy 26).

Herbage production (sbove-ground, air dry biomass of forbs, grasses, and
sedges), total stand basal ares, tree canopy coverage (overstory and understo-
ry), and average stand growth basal area are presented. Use stand GBA esti-
mates with cauhon. as they reflect mixed-species stand conditions. The range

) is followed by the mean value in parenthesis. Overstory
charac\anstscs by specnes are displayed in the lower table. No. plots = number
of plots sampled; Basal area = SQ FT/ACRE; Age= YRS BH; Site index = FT AT
100 YRS; GBA = GROWTH BASAL AREA ($Q FT/ACRE); Productivity index = Sl
x GBA x .004. Value to the left of the slash (/) is the mean, to the right is the 95%
confidence interval (mean/Cl - 85%).




Utilization Response: A listing of key plants within the type'and their response to grazing or browsing
pressure.

D = decreaser
P = palatable increaser
U = unpalatable increaser

INV = invader
Vegetative Composition: A brief description of the principal species comprising the type.
Typal Comparison: A brief comparison bet types; especially those similar in composition.
Successional Relationships: A description of those species which precéde the ¢limax dominants, reaction to
: disturbances, and the relationship of fire and grazing as key evernts in succes-
sion.
Management Considerations: A brief review of response of the vegetation to key modifications by silvicultural

treatment, range and wildlife use, and role of fire,

Relationship to Other Studies: A listing of authors and studies with similar described vegetation,

CONSIDERATIONS FOR ESTIMATING COVER

Surface area of per cent canopy coverage is displayed in the following table. it is intended to guide the field investigator
in otularly estimating abundances of indicator plant species for use in the following vegetation Keys.

PLOT SIZE*
% Canopy 375m? 1/10 acre
Coverage
xﬁi 'Qkﬁ xt* r‘:ia
1 1.84m 1.09m 6.6 1. a7z
(8.36 1) (3.58 ft) (2.01m) {1.13m)
5 4.33m 2.44m 14.76 ft. 833 .
(14.20 #t) B 1) (4.5m) (2.54m)
10 6.12m 3.45m 20.87 ft. 11.78 ft.
(20.07 #) (11.32 1) (6.37m) {3.59m)
* Radius of 375m2 = 10.93m (35.85 ft.}
Radius of 1/10 acre = 11.32m (37.24 ft.)
w* % is the dimension of ong side of a square equal to the % coverage,
Akl r is the radius of a circular area equal to the % coverage.



Keys to Blue-Och M in Vi 4

The Keys which follow assist in the determination of which series, plant association, plant community type, or commur
best fits a particular site.

Cover Percentages

The keys use percentage cover breaks which require the user 1o determine the canopy cover:
of a particular species in the field. The tie-breaking rule is that the “call' be made to the |
indicator species which is the more sensitive to the environment. Should the investigator de
mine that the fimited amount of a particular indicator species represents .a microsite, rather ¢
the stand being sampled, the call should go to the less restrictive classified type instead of to-
vegetation represented on the microsite.

Three percentages are used as "breaks" in the keys, Trees and shrubs, which tend to be individy
fy clumped (i.e., - bitterbrush}, are separated using 10% as a break. Rhizomatous and stoloni
ous shrubs, grasses, sedges and larger forbs are generally separated using a 5% break.
smaller indicative plants (i.e., q p beadlily, twinfl , false bugbane) require am
restrictive cover break of 1% due to their greater sensitivity to the environment. . The sma
indicator plants having a narrow. écologic amplitude provide enough representation in 1% of
plot area to reflect their contribution to the community. The larger indicator plants with-a wi
ecologic amplitude would be incidentally in the plot at a lower coverage break. Therefore, 5% ¢
10% are used with the larger statured vegetation. .

There are limitations to the use of the Keys and certain rules must be followed.
Limitations

1. The Keys are based on 800 sampled plots located across the extent ofthe axes of the B
and Ochoco Mountains (excluding the Wallowa Mountains). This large geographic a
contains a high variation in plant communities and environments. Not all the environm
tal variation was sampled; therefore, the classification may not describe the vegetal
oceurring on some sites.

2. The natural stands have been, and continue to be, highly modified. Sites exhibit
severe disturbances from logging, grazing, fire, agriculture pursuits, and construc!
activities may not be readily determined from these Keys,

3. Depauperate forest understorles ray. not contain: indicator plant specles in suffic
abundance o properly assign using this Key, Depauperate stands are usually mature
sparse ground vegetation, The lack of ground vegetation may result from- heavy |
accumulation, dense tree stocking or as a result of the environment.

Rules for Use

1. Select sites supporting vegetation demonstrating maturity and stability. In situati
where site disturbance has been severe resulting in vegetation representing early s
stages, an adjacent area determined to represent a similar site should be selected
examination and determination of plant tion.

2, Determine the proper series Key by following the dichotomous "Key to Blue-Och
Mountains Vegetation.” Then go to the indicated *Series” Key and follow it "step by s
until the kind of vegetation is encountered, Then turn to the page number provided-.
review the type description to verify the accuracy of the identification.

3. In stands where the undergrowth vegetation is depauperate due to dense tree overste
or thick duff accumulation inhibiting plant growth, adjustment of the coverage perc
ages downward may be necessary 1o properly key 1o the correct plant association orp
community type. The other alternative is to move to an adjacent stand where light
surface conditions have permitted a better expression of the understory vegetation.

10



KEY TO BLUE-OCHOCO MOUNTAINS VEGETATION

1a.

1b.

3a.

3b,

Ba.

5b.

9a.

9b.

1ta.

t1b.

Trees present with coverage equal to or exceeding 10%
Trees absent or present with coverages less than 10%

2a. Whitebark pine (PIAL) present and reproducing with total coverage

equal to or exceading 10% See subalpine fir series key
2b. Whitebark pine absent or. present with coverage less
than 10%

Subalpine fir (ABLA2) present and reproducing with total coverage
equal to or exceeding 10% Ses subalpine fir series key

Subalpine fir absént or present with coverage less than 10%

4a, Grand fir (ABGR) present and reproducing with total coverage
equal to or exceeding 10% See grand fir series key

4b, Grand fir absent or present with coverage less than 10%

Lodgepole pine (PICO) present with coverage equal to or ekceeding
5%

Ba. Lodgepole pine reproducing in the absence of true fir

(ABLA2, ABGR) species See lodgepole pine series key
6b. Lodgepole pine present with reproducing true fir species

7a. Subalpine fir present and reproducing

See subalpine fir series key

7b. Grand fir present and reproducing
See grand fir series key

Lodgepole pine absent or present with coverage less than 5%

8a. Douglas-ir (PSME) present and reproducing with total coverage
equal to or excesding 10% See Douglas-fir series key

8b, Douglas-fir absent or present with coverage less than 10%

Ponderosa pine (PIPO) present and reproducing with total coverage
equal to or exceading 10% See ponderosa pine series key

Ponderosa pine absent or present with coverage less than 10%

10a.  Western juniper (JUOC) present and réproducing with total coverage
equal to or exceeding 10% See western juniper series key

106, Western juniper absent or present with coverage less than 10%

Shrubs present with coverage equal to or exceeding 5%
See shrubland series key

Shrubs absent or present with coverage less than 5%
See grassland series key

pg. 12

pg. 14

Py 16

pg. 12

pg. 14

pg. 17

pg. 18

10

pg. 20

pg. 21

pg. 23



KEY TO SUBALPINE FIR (ABLAZ) SERIES VEGETATION

(Subalpine fir must be present and reproducing successfully; total coverage must equal or exceed 10%; lodgepole pine
co-dominated or dominated stands may be assigned to plant associations in this series where subalpine fir is present and
reproducing. Whitebark pine stands are assigned o plant communities in this series)

1a. Fool's huckleberry (MEFE) present with coverage equal to or

excoeding 10% ' ABLA2/MEFE pg. 31
1b. Fool's huckieberry absent or with coverage less than 10% 2

2a. White rhododendron (RHAL) present with coverage equal to or

exceeding 5% ABLA2/RHAL communities . pg.42

2b. White rhododendron absent or with coverage less than 5% 3
3a. False bugbane (TRCA3) present and well distributed throughout the stand with

coverage equal to or exceeding 1% ABLA2/TRCA3 pg. 25
3b. False bugbane absent or with coverage less than 1% 4

4a, Queen's cup bead!ity {CLUN) present and wel! distributed throughout
the stand with coverage equal to or exceeding 1%

ABLAZ/CLUN pg. 27
4b. CGueen’s cup beadllly absent or with coverage less than 1%
5
Sa, Twinflower (LIBO2) present and well distributed throughout the stand with
coverage equal to or exceeding 1% ABLA2/LIBO2 pg. 28
5b. Twinflower absent or with coverage less than 1% . [

6a. Big huckleberry (VAME) present with coverage equal to or
exceading 5% 7

7a. Lodgepole pine (PICO) dominant or co-dominant with
subalpine fir 8

8a, Pinegrass (CARU) coverage equal to or exceeding 1%

PICO(ABLAZ)/VAME/CARU pct pg. 42
8b. Pinegrass absent or coverage less than 1%
PICO(ABLAZ)/VAME pet pg. 42
7o, Lodgepole pine absent or subordinate; subaipine fir
dominant ABLA2/VAME pg. 33
6b. Big huckleberry absent or with coverage less than 5% 9
9a. Heartleaf arnica (ARCO) present with coverage equal to or exceeding 10%
ABLAR/ARCO pot pg. 38
gb. Heartleaf arnica absent or with coverage less than 10% 10



11a.

10a.  Alpine fleaceflower (POPH) present with coverage equal to
 or exceeding 5% ABLAZ-PIAL/POPH communities

10b.  Alpine floeceflower absent or with coverage less than 5%

Drummond's rush (JUDR) present with coverage equal to or
exceeding 5% ABLA2-PIAL/JUDR eammunities

Drummond’s rush absent or with coverage less than 5%

12a. _ Grouse huckleberry (VASC) present with coverage squal to
or exceading 5%

13a.  Lodgepole pine dominant or co-dominant with subalpine fir
PICO(ABLA2)/VASC pot

13b. . Lodgepole pine absent or subordinste; subalpine fir
dominant ABLA2/VASC

12b,  Grouse huckleberry absent or with coverage less than 5%

14a. - Elk sedge (CAGE) present with coverage equal to or
exceeding 5%

15a.  Lodgepole pine (PICO} dominant or co-domtinant with
subalpine fir
PICO(ABLAZ)/CAGE communities

15b.  Lodgepole pine absent or subordinate; subalpine
fir dominant ABLA2/CAGE

14b. - Elk sedge absent or with coverage less than 5%

16a. - Skunk-eaved pol lum (POPU) p it with
coverage equal to or exceeding 5%
ABLA2-PIAL/POPU communities

16b. . Skunk-leaved polemonium (POPU) absent or with
coverage less than 5%; western needlegrass
{STOC) present with coverage equal to or
exceeding 5%

17a.  Lodgepole pine dominant or co-dominant with
subalpine fir PICO(ABLA2)/STOC communities

17b.  Lodgepole pine absent or subordinate;
subalpine fir dominant
ABLA2/STOC pet

Pg. 42
"

pg. 43

12

Pg. 41

pg. 35

14

15

pg. 43

pg. 37

pg. 43

17

pg. 43

pg. 40



KEY-TO GRAND FIR (ABGR) SERIES VEGETATION

{Grand fir must be preseént and successfully reproducing; total coverage must equal or exceed 10%; lodgepole. pin
co-dominated or dominated stands may be. assigned to plant assoclations in the series where grand fir is present an
-reproducing.)

1a,

1b.

3a,

3b.

Ba.

5b,

8a,

8b.

Oakfern (GYDR) present with coverage equal to or exceeding 5%
ABGR/GYDR

Qakfern absent or with coverage less than 5%
2a. Ginger (ASCA3) or sword fern (POMU) present and well distributed
throughout the stand with coverage equal to or exceeding 1%
ABGR/POMU-ASCA3

2b. Ginger or sword fern. absent or with coverage less than 1%

False bugbane (TRCAS3) present and well distributed throughout the stand with
coverage equal to or exceeding 1% ABGR/TRCAS3

False bugbane absent or with coverage less than 1%
4a, . Sitka alder (ALS) present and dominant as a tall shrub
beneath a lodgepole pine overstory
PICO(ABGR)/ALSI communities

4b. Sitka alder absent or subordinate in the shrub layer

Pacific yew (TABR) present and well distributed throughout the stand with
coverage equal to or exceeding 1%

8a. Queen's cup beadlily (CLUN) present with coverage equal to or excseding 5%
ABGR/TABR/CLUN

6b. Queen's cup beadlily absent or with coverage less than 5%
ABGR/TABR/LIBO2

Paclific yow absent or with coverage less than 1%

7a. Aocky Mtn. maple (ACGL) present with coverage equal to or exceeding 5%
ABGR/ACGL

7b, Rocky Min, maple absent or with coverage less than 5%

Queen’s cup beadlily (CLUN) present and well distributed throughout the

- stand with coverage equal to or exceeding 1%

ABGR/CLUN

Queen's cup beadily absent or with coverage less than 1%

pg. 48

Pg. 41

pg. 4¢

pg. 7€

pg. &

pg. 5

pg. 5!

pg. &



Sa. Twinflower (LUBO2) present and well distributed throughout the stand
with coverage squal to of exceeding 1%

10a.  Big huckleberry (VAME) present with coverage equal to or
exceeding 5%

ita Lodgepole pine (PiCO) co-dominant or dominant with
@ grand fie PICO(ABGR)/VAME-LIBO2 pet
11b.  Lodgepole pine absent or subordinste; grand fir dominant
ABGR/LIBO2
10b.  Big huckleberry absent or with coverage less
than 5%
12a.  Grouse huckleberry (VASC) p it with coveragé equal
{0 or exceeding 5% ABGR/VASC-LIBO2
12b.  Grouse huckleberry absent or with coverage less
than 5%
13a. Pinemat manzanita (ARNE) dominant as an understory shrub with
lodgepole pine overstory
PICO(ABGR)/ARNE communities
13b.  Pinemat manzanita absent or subordinate in the shrub
layor ABGR/LIBO2
9b. Twinflower absent or with coverage less than 1%

14a.  Big huckleberry (VAME) present with coverage equalling
or exceeding 5%

15a.

15h.

Lodgépo|e pine (PICO) co-dominant or dominant
with grand fir

16a, Pinegrass (CARU) present with coverage squal to or
excoeding 1% PICOABGRVAME/CARU pet

16b.  Pinegrass absent or with coverage less than 1%

17a. Bracken {PTAQ) present with coverage egualto or
exceeding 1%
PICO(ABGRI/VAME/PTAQ communities

17b.  Bracken absent or with coverage less
than 1% PICO(ABGR)VAME pet

Lodgepole pine absent or subordinate; grand fir
dominant

18a,  Alaska yellow-cedar (CHNO) present with coverage equal
to or exceeding 10%
ABGR-CHNO/VAME communities

18b.  Alaska yellow-cedar absent or with coverage less than
10% ABGR/VAME

14b,  Big huckleberry absent or with coverage less
than 5%

11

pg.

Pg.

Pg.

Pg.

15

16

Po.

Pg-

PG

Pg.

Pg.

58

77

59

76

77

78

61



19a.  Grouse huckleberry (VASC) present with coverage equal o

of exceeding 5% 20
20a. Lodgepole pine co-dominant or dominant with grand fir
PICO(ABGR)/VASC/CARU pet pg. 77
20b.  Lodgepole pine absent or subordinate; grand fir dominant
ABGR/VASC py: 65
18b.  Grouse huckieberry absent or with coverage less than 5% 21
2ta.  Columbia brome (BRVU) present with coverage equal to of
exceeding 5% ABGR/BRVU pg. 67
21b,  Columbla brome absent or with coverage less than 5% 22

22a, Birchleaf spiraca (SPBE) present with coverage equal to or .

exceeding 5% ABGR/SPBE pg. 69
22b.  Birchleaf spirasa absent or with coverage less than 5% P ]
28a. Pinegrass (CARU) p it with ge equal to or ding 5% 24
24a. Lodgepé(e pine (PICO) dominant or co-dominant with grand fir
PICO(ABGR)/CARU pct pg. 77
24b.  Lodgepole pine absent or subordinate; grand fir dominant
ABGR/CARU pg. 71
23b. Pinegrass absent or with coverage less than 5% 25

25a. . Heartleaf arnica (ARCO) present with coverage equal to or
exceeding 10% ABGR/ARCOC pot pg. 78

25b. - Heartleaf arnica absent or with coverage less than 10%; elk
sedge {CAGE) coverage equsl to or exceeding 5%
ABCR/CAGE pg. 73

KEY TO LODGEPOLE PINE (PICO) SERIES VEGETATION

. Lodgepols pine dominates with an absence of true fir in the stand. Grand fir and subalpine fir are not projected as olimax
dominants in communities assigned to plant associations within this series, Lodgepole pine is projected as the climax
spacies based on cold air ponding and topographic factors,

1. Pinegrass (CARU) present with coverage equal to or exceeding 5%,

grouse h erry often tatod

PICO/CARU pg. 79

16



KEY TO DOUGLAS-FIR (PSME) SERIES VEGETATION

(Douglas-fir must be present and successfully reproducing; total coverage must equal or exceed 10%)

1a Big huckleberry (VAME) present with coverage equal to or exceeding 5%
PSMENAME ' pg. 81
1b. Big huckleberry absent or with coverage less than 5% 2
2a. Ninebark (PHMA) present with coverage equal to or exceeding 10%
PSME/PHMA pg. 83
2b. Ninebark absent or with coverage fess than 10% 3
3a, QOceanspray (HODI) present with coverage e‘qua! toor exceedihg 10%
PSME/HODI pg. 85
3b. Qceanspray absent or with coverage less than 10% 4
4a, Mountain mahogany (CELE) present with coverage equal to or
exceeding 10% PSME/CELE/CAGE pot pg. 95
4b. Mouritain mahogany absent or with coverage less than 10% 5
5a, Common snowberry {SYAL) present with coverage equal to or exceeding 5%
PSME/SYAL pg. 87
5b. Common snowberry absent or with coverage less than 5% 6

Ba. Mourntain snowberry (SYOR) present with coverage equal to or exceeding 10%

PSME/SYCR pg. 89
6b. Mountain snowberry absent or with coverage less than 10% 6
7a. Pinegrass (CARU) present or with coverage aqual to or exceeding 5%
PSME/CARU pg. 91
76, Pinegrass absent or with coverage less than 5%, elk sedge (CAGE)
coverage equal to or exceeding 5% PSME/CAGE pg. 93



KEY TO PONDEROSA PINE (PIPO) SERIES VEGETATION

(Pondercsa pine must be present and successfully reproducing; total coverage must equal or exceed 10%)

1a. Squaw apple (PERA3) present with coverage equal to or exceeding 10%
: PIPO/PERA3 communities pg. 12
1b. Squaw apple absent or with coverage less than 10% 2
2a. Mountain mahogany (CELE) present with coverage equal io or
exceeding 10% 3
3a. Elk sedge (CAGE) present with coverage equal to or exceeding 5%
PIPO/CELE/CAGE pg. 97
3h. Elk sedge absent or with coverage less than 5% 4
4a. Whesler's bluegrass (PONE) present with coverage equal to or
exceeding 5% PIPO/CELE/PONE pQ. 9¢
4b, Wheeler’s bluegrass absent or with coverage less than 5%
’ PIPO/CELE(FEID-AGSP pg. ¥
2b. Mountain maﬁogany absent or with coverage less than 10% 5
5a, Common snowberry (SYAL) present with coverage equal to or
exceeding 5% PIPO/SYAL pg. 1¢
5b. Common snowherry absent or with coverage less
than 5% 6
Ba. Mountain snowberry (SYOR) present with coverage equal to or
exceading 10% PIPO/SYOR pg. ¢
6b. Mountain snowberry absent or with coverage less than 10% 7

Ta. Pinegrass (CARL) present with coverage equal to or exceeding 5%
PIPO/CARU pg.

7b. Pinegrass absent or with coverage less than 5% 8

18



8a, Bitterbrush (PUTR) present with coverage equal to or

exceeding 5% 9
9a, Ross' sedge (CARQ) present with coverage equal to or exceeding 5%

PIPO/PUTR/CARO pg. 111
Sh. Ross’ sedge absent or with coverage less than 5% : 10

10a.  Elk sedge {CAGE)present with coverage equal to or exceeding 10%

PIPO/PUTR/CAGE pg. 113
10b.  Elk sedge absent or with coverage less than 10% .
. PIPO/PUTR/FEID-AGSP pg. 118
8b, Bitterbrush absent or with coverage less than 5% 11
11a. Mountain big sagebrush (ARTRV) present with coverage equai to
or exceeding 10% 12
12a.  Elk sedge {CAGE) present with coverage equal to or exceeding 5%
PIPO/ARTRV/CAGE communities pg. 123
12b.  Elk sedge absent or with coverage less than 5%
. PIPO/ARTRY/FEID-AGSP pg. 117
b, Mountain big sagebrush absent or with coverage less than 10% 13

13a.. Elk sedge (CAGE) present with coverage equal to or exceeding 10%

PIPO/CAGE pg. 108
13b.  Elk sedge absent or with coverage less than 10% 14
14a, Smooth sumac (RHGL) present with coverage equal to or exceeding 10%
PIPO/RHGL communities pg. 124
14b. Smooth sumac absent or with coverage less than 10% A ‘ 15

15a.  Low sagebrush (ARAR) present with coverage equal to or exceeding 5%

PIPO/ARAR communities pg. 123
15b.  Low sagebrush absent or with coverage less than 5% 16
16a. idaho fescue (FEID) present with coverage equal to or exceeding 10%
PIPO/FEID pg. 119
16b. - Idaho fescue absent or with coverage less than 10%
PIPO/AGSP pg. 121



KEY TO WESTERN JUNIPER (JUOC) SERIES VEGETATION

(Western juniper must be present with coverage equal to or exceeding 10%)

1a.

4a,

4b,

Sa,

&b,

Mountain mahogany (CELE) present with coverage equal to or
exceeding 10%

2a. Elk sedge (CAGE) present with coverage equal to or exceeding 10%
JUOC/CELE/CAGE communities

2b. Elk sedge absent or with coverage less than 10%
JUOC/CELEFEID-AGSP communities

Mountain mahogany absent or with coverage less than 10%

3a. Bitterbrush (PUTR) present with coverage equal to or exceeding 10%
JUOC/PUTR/FEID-AGSP

3b. Bitterbrush absent or with coverage less than 10%

Mountain big sagebrush present with coverage equal to or exceeding 10%
JUOC/ARTRV/FEID-AGSP communities

Mountain big sagebrush absent or with coverage less than 10%

Sa. Low sagebrush {ARAR) present with coverage equal o or excesding 5%
JUOC/ARAR communities
5b, Low sagebrush absent or with coverage less than 5%

Stiff sagebrush (ARR) present with coverage equal to or exceeding 5%
JUOC/ARRI communities

Stiff sagebrush absent or with coverage less than 5%
JUOC/FEID-AGSP

Pg.

Pg.

pg:

Pg-

Pg.

pg:

Pg

12

12

12

12

13

12



{EY TO SHRUBLAND VEGETATION

Shrub coverage by diagnostic species must equal or exceed 5%)

la.

3a.

3b.

Ba.

6b,

8a.

8b,

Sitka alder (ALS)) present-with coverage equaf o or exceeding 10%
ALS! communities

Sitka alder absent or with coverage less than 10%

2a. Ninebark (PHMA) present with coverage equal to or exceeding 10%
PHMA-SYAL

2b, Ninebark absent or with coverage less than 10%

Snowbrush ceanothus (CEVE) present with coverage equal to or sxceeding 10%
CEVE communities

Snowbrush ceanothus absent or with coverage less than 10%

4a. Mountain mahogany (CELE) present with coverage equal to or
exceeding 10%

5a. Elk sedge (CAGE) present with coverage equal to or exceeding 10%

CELE/CAGE communities
5b. Elk sedge absent or with coverage less than 10%
CELE/FEID-AGSP
4b. Mountain mahogany absent or with coverage less than 10%

Common snowberry (SYAL) present with coverage equal to or exceeding 10%
SYAL communities

Common snowberry absent or with coverage less than 10%

7a. Mountain snowberry (SYOR) present with coverage equal to or exceeding 10%
SYOR communities

7b, Mountain snowberry absent or with coverage less than 10%

Bitterbrush (PUTR) present with coverage equal to or exceeding 10%
PUTR/FEID-AGSP

Bitterbrush absent or with coverage less than 10%

Ba. Mountain. big sagebrush (ARTRV) present with coverage equal
to or exceeding 5% :

10a. Elk sedge (CAGE) present with coverage equal to or exceeding 10%
ARTRV/CAGE

10b.  Elk sedge absent or with.coverage less than 10%
11a.  Iidaho fescue andfor bluebunch wheatgrass present with
coverage squal to or exceeding 10%
ARTRV/FEID-AGSP
11b.  idaho fescue and/or biuebunch wheatgrass absent or

with coverage less than 10%
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Pg.

pg.

Pg-

Pg.

Pg-

Pg.

pg.

PG

11

Pg.

12

148

148

148

148

. 135

139



13a.

13b.

12a. - Mountain brome (BRCA} present with coverage equal to or
exceeding 5% ARTRV/BRCA pct.

12b. . Mountain brome absent or with coverage less than 5%;
t dleg (STOC) p t with coverage equal to
or exceeding 5% ARTRV/STOC communities

Sb, Mountain blg sagebrush absent or with coverage less than 5%

Low sagebrush (ARAR) present with coverage equal to or
exceeding 10%

14a. . ‘ldaho fescue (FEID) or bluebunch wheatgrass (AGSP) present with coverage
equal to or exceeding 5% ARAR/FEID-AGSP

14b.  Idaho fescue or bluebunch wheatgrass absent or with coverage less
than 5% ARAR/POSA3

Low sagebrush absent or with coverage less than 10%; stiff sagebrush
(ARRY) present ‘ ARRI/POSA3

Pg.

Pg.

13

Pg-

Pg-

Pg.

14

14

14



KEY TO GRASSLAND VEGETATION

(Trees and shrubs are absent, or their coverage is less than 5%)

3a.

3b,

Ba.

8b.

Green fescue (FEV]) present with coverage equal to or exceeding 10%
. FEVI (subalpine communities)

Green fescue absent or with coverage less than 10%
2a. Elk sedge present with coverage greater than 10%

CAGE (Subalpine communities)
2b, Elk sedge absent or with coverage less than 10%
Hood's sedge (CAHO) present with coverage equal to or exceeding 10%

CAHO (subalpine communities}
Hood's sedgé abserit-or with coverage less than 10%

4a, Idaho fescue (FEID) present with coverage equal to or
exceeding 10%

Sa. Elevations above 6000 feet
FEID {subalpine communities)

5b. Elevation below 8000 feet
FEID-AGSP

4b. idaho fescue absent or with coverage less than 10%

Biuebunch wheatgrass (AGSP) present with coverage equal to or
exceeding 10% :

7a. Onespike oatgrass (DAUN) present and well distributed throughout the
stand with coverage equal to or exceeding 1% and soil depth 10 inches

or less AGSP-POSA3-DAUN pct
7b. Onespike oatgrass absent or with coverage less than 1% and soil
depth greater than 10 inches AGSP-POSA3

Bluebunch wheatgrass absent or with coverage less than 10%

8a. Sandberg's bluegrass (POSA3) present with coverage equal to or exceeding 5%
POSA3-DAUN -

8h. Sandberg's bluegrass absent or with coverage less than 5%
S8TOC (subalpine communities]
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Pg.

Pg.

Pg.

PG

Pg-

Pg.

pg.

Pg.

Pg.

158

147

158

151

157

153

155
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"y

balpine fir/ialoe bugb plant

Ables iash

ABLA2/TRCA3

"t
{CEF3 31)

al Species (n = 5}
Species

subalpine fir
Engelmann spruce
lodgepole pine
grand fir

big huckleberry
grouse huckleberry
Sitka alder

swamp gooseberry
prince’s pine
bearberry honeysuckle

Columbia brome

{false bugbane
heartleaf arnica
roundleaved violet
sidebells pyrola
Piper's anemone
skunkleaved polemonium
meadowrue

sweoet cicely

sitka valerian

starry Solomon's seal
bigleaf sandwort
bedstraw

foamflower
monkshood

‘Spout Springs (Walla Walla RD, Umatilla NF)
Table of Princip

Code

ABLA2
PIEN
PICO
ABGR

VAME
VASC
ALSI
RILA
CHUM
LOIN

8RVU

TRCA3
ARCO
VIOR2
PYSE
ANP}
POPUC
THOC
OSCH
VAS!
SMST
ARMA3
GATR
TITRU
ACCO

25

Meen Cons. {%}
Cov (%)

20 100
30 100
18 40
8 40
40

i 40
4 40
14 40
2 40
2 60
4 80
13 100
4 80
8 80
4 80
5 60
2 60
8 80
2 60
2 60
2 60
4 60
2 60
4 40
4 40

Range

4-40

7-42
15.20

1.5

27
120
34

- 226

1-2
15

18



ENVIRONMENT UTILIZATION RESPONSE

Location: North, central D - TRCA3 (Sheep)
Elevation: 4870 - 5700 #t. (5166 f1.) IP - OSCH, ACCO

Aspect: All aspects U - ARCO, POPUC, THOC
Slope: 1-40% {(11%) INV - -

Terrain features; Middie or lower 1/3 of slope, toesiope, or

bottom positions on flat or concave surfaces In steep, rolling

to undulating or flat terrain.

Soil Depth: 28-76 in, (50 in)

Ash Depth: 23-32 in. {27 in)

Surface soil textures: silt loam, silt

Subsurface soil textures: silt loam, silt

Coarse fragments: 2-27% (16%)

Parent material: Residuum, colluvium, and alluvium of igneous rocks with & mantle of volcanic ash.

STAND AND OVERSTORY ATTRIBUTES (n=5)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 200-800 (382)
TOTAL BASAL AREA (8Q FT/ACHE): 143-310 (189)

TREE CANOPY COVERAGE (%) 47-77 (59)

STAND GBA (SQ FT/ACRE): 147-350 (222)

NO. BASAL SITE PROD:
SPECIES PLOTS AREA AGE INDEX GBA INDEX
ABLAZ -] 90/31 87/18 96/28 207/112 90/75
PIEN 8 62/41 114/34 101/22 193/43 81/23
PICO 2 95/1080 78/32 85/191 230/769 82/438

Veg. Composition: Cool, moist sites where spruce.is strongly assoclated with subalpine fir. Forbs indicating the cool,
moist environment are false bugbane, foamflower, and Sitka valerian.

Typal Compari : This iation, the most mesic of the ABLAZ seties, is found in topographically moist areas of
- seeps. Ash depth and soll water holding capacity are environmental factors supporting mesic-site plants as an expres-
sion of the unit. Some of the highest basal areas and tree productivities of the series are supported by these sites,

Successional Helatlonships: Lodgepole pine and western larch are seralto subalpine fir on gentle slopes. Shrub cover
is relatively low in late seral stands. Grouse huckleberry and big huckleberry are more prevalent In earlier seral stands.
Swamp gooseberry, heartleaf arnica, and woods strawberry tend to increase with disturbance.

Manag t Consid Where this type occurs near perennial or ephemeral stréams, timber management
options are fimited, When encountered on the uplands, subsurface drainage may dictate limitations in road building
activities and silvicultural options. Wildlife and cattle use sites intensively as thermal cover,

Relationship fo Other Studies: Similar to ABLAZ/CACA and ABLAZ/STAM of Cooper, Neiman, Steele {1987) in northern
idaho; Steele’s (1981) Ligusticum canbyi phases of ABLA2/CACA and ABLAZ/STAM are similar in centrsl Idaho. Plots
pertaining to this plant association were deferred in the Wallowa Mountains for separate subalpine classification.
Incorporated in ABLAZ/VAME or ABLA2/VASC in Blue Mountains (Hall, 1973).



Subaiplne fir/quesn’s cup beadlily plant assoclation
Ables lasiocarpa/Clintonia unifiora
{CES3 14)

ABLA2/CLUN

"
Yellowjacket Ridge (Walla Wall

Tabie of Principal Species {(n = 5)

Species

subalpine fir
Engelmann spruce
western larch
{odgoepole pine

big huckieberry
grouse huckleberry
prince’s pine
mountain-ash

Utsh honeysuckle

Columbia brome

queen’s cup beadlily
heartieaf arnica

round leaved violet
Piper's anemone

white hawkweed
sidebells pyrola
skunkleaved polemonium
meadowrue

false heliebore

Sitka valerian

IR 3
a RD, Umatilla NF)

Code

ABLA2
PIEN
LAOC
PICO

VAME
VASC
CHUM
SO8H
LouT2

BRVU

CLUN
ARCO
VIOR2
ANPI
HIAL
PYSE
POPUC
THOC
VECA
VASI

7

Meoan
Cov (%)

.28
23

wmmwﬁ

N

N
L N

-
[ IR VIR S Y

Cons. {36)

100
100
80
40

5222288888 3 538858

Range

7-50
5-41
1-10
13.26

1.56
1-3
1-4
15
1.8

1.5

3-30
3-60
1-8
1-3
12
11
1-40

1-1
115



ENVIRONMENT UTILIZATION RESPONSE

Location: North D - BRVU

Elevation: 4575 - 5650 ft. (5107 ft.) 1P - HIAL, VASI

Aspect: All aspects I - CLUN, POPUC, THOC, VAME
Slope: 5-45% (19%) INV - THMO, RILA

Terrain features: Upper, middle, or lower 1/3 of siope, toeslope, or bottom
positions on all surfaces In steep, rough 1o rolling or undulating terrain,
Parent material: Colluvium and alluvium of igneous rocks with a mantle of voleanic ash,

STAND AND OVERSTORY ATTRIBUTES (n=4)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 300-375 (338)
TOTAL BASAL AREA (SQ FT/ACRE): 143-240 (194)

TREE CANOPY COVERAGE (%): 63-66 (65)

STAND GBA (S5Q FT/ACRE): 191-377 (260)

NO. BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX, GBA INDEX
ABLA2 4 79122 - B339 B4/17 308/156 117/81
PIEN 3 81/114 73/68 87/8 320/206 1277111
LAOC 2

32/153 137/1048 104/248 224/781 107/597.

Yeg. Composition: Cool, moist sites are defined by subalpine fir and spruce containing queen's cup beadlily beneath
big huckleberry. Important associated forbs to queen's cup beadlily are: Columbia brome, round jeaved violet, sidebelis
pyrola, skunkleaved polemonium and sitka valerian, This plant association is reflective of the maritime climate that
prevalls in the northern Blue Mountains. )

Typal Comparisons: The ABLAZ/CLUN plant association was found between 4600-8600 ., the lowest ocourring
member of the ABLA2 series. Sites supporting this type'will have many of the mesic-site plants (i.e,, VASI, VIOR2) with
queen's cup beadlily {CLUN) consplcuous and dominant in the forb-layer. Tree productrviﬁes and basal areas are
second highest within the seties only to the ABLA2/TRCA3 plant association.

Early seral stands are domi d with big huckleberry. With ir ing canopy closure
the huckleberries decline; late seral stands are more forb-dominated. Lodgepsle pine is sersl on'slopes less than 15%.
Larch is the primary seral tree spscies on slopes stesper than 15%. Disturbance is indicated by patches of heartleaf
arnica (ARCO) and golden-poa (THMO). Swamp gooseberry (RILA) in abundance (above 5%) is indicative of past
disturbance aitributed to livestock overgrazing.

Manag Consid A wide range of silvicultural alternatives is possible to meet varied resource objectives.
Concerns for water table levels, windthrow, insect and dissase problems, and.animal damage 1o seedlings are a few
corisiderations for management plans. Wildlife and cattle may use these sites for thermal cover during late summier. Big
huckieberry and gooseberry provide food for grouse and bear. Huckleberry cover may be reduced by machine
scarification. The subalpine fir and spruce are fire-susceptible species bacause of thin bark fire, though mfrequent
could lead to stand replacement by early seral frees, PICO-and LAOC.

Felationship to Other Studies: Similar to ABLAZ/PAMY h.t. In north idaho (Daubenmire 1968}, the Okanogan National
Forest (Wllliams and Lilybridge - 1983). Pfister, et al (1977) described ABLA/CLUN in western Montana; Cooper et al
(1987) re-defined ABLAZ/PAMY as ABLA2/CLUN in north Idaho; Stesle (1981) described ABLAZ2/CLUN in central Idaho;
and Johnson and Simon described the type in the Wallowa-Snake (1887). Hall (1973) did not recognize the type in the
Blue-Ochoco Mins; Incorporating this vegetation Instead with the ABLA2/VAME pet.
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Subalpine firivintiower plant !
Ablos laslocsrpa/l boreal
ABLAZ/LIBO2  (CES4 14)

Dutch Flat Creek (Baker RD, Wallowa-Whitman NF)

Table of Principal Species (n = 6)

Specles Code teon Cons. (56) Range
Cov (%)

subalpine fir ABLAZ 27 100 1545
Engelmann spruce PIEN 30 100 7-50
lodgepole pine PICO 13 66 2:20
western larch LAOC . 15 33 1515
grouse huckieberry VASC 23 100 2-40
big huckleberry VAME i0 66 1-20
twinflower LBo2 13 100 1-40
prince’s pine CHUM 4 66 18
Oregon boxwood PAMY 2 83 1-3
Columbia brome BRVU 2 50 15
northwestern sedge CACO 1 66 1-2
round leaved violet VIOR2 2 100 1-8
heartleaf arnica ARCO 2 83 1-4
sidebells pyrola PYSE 3 83 1-5
mitelia MisT2 1 86 1-1

1 50 -1

woods strawberry FRVE



ENVIRONMENT UTILIZATION RESPONSE

Location: Noith, central D - PAMY, BRVU

Elovation: 5110 - 5830 . (5388 ft) 1P - CACO

Aspect: Al aspects 1 - VAME, VASC, LIBO2, ARCO
Slope: 2-24% (10%) NV - -

Terrain foatures: Lower 1/3 of slope, toeslops, or bottom positions

on all surfaces in steep, rolling to undulating terrain.

Soil Depth: 36-56 in. (45 in)

Ash Depth: 14-32 in. (24 in)

Surface soil textures: loam, silt loam

Subsurface soil textures: loam, silt loam, silt

Coarse fragments; 11-43% (22%)

Parent material: Golluvium and alluvium of igneous rocks with a mantle of voloanic ash.

STAND AND OVERSTORY ATTRIBUTES (n=5)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY}: 20-275 (88)
TOTAL BASAL AREA (SQ FT/ACRE): 45-101 (72)

TREE CANOPY COVERAGE (%): 456-101 (72)

STAND GBA (SQ FT/ACRE): 13¢-209 (169)

NO. BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX - GBA INDEX
ABLA2 4 62/21 105/40 79/25 166/60 54/9
PIEN 5 57/41 126/48 83/23 192/49 69/31
LAOC 2 85/191 150/515 83/153 181/25 66/127

Veg. Composition: Spruce and subalpine fir are co-dominant with a shrubby understory usually dominated by huckie-
berries (VASC, VAME) with twinflower creeping at the ground surface. Common forbs are roundleaved violet, heartloaf
arpica, and sidebells pyrola. Oragon boxwood (PAMY) is often present; but at lower coverages due to browsing
pressure,

Typal Comparisons: Shrubs that dominate the understory (VAME and VASC) ocour widely within the ABLAZ series. The
subshrub, twinflower (LIBO2), dominates the ground cover. Queens cup beadlily is absent. Sites supporting' this
association are intermediate in moisture status, elevation; and productivities between ABLA2/VAME and ABLAZ2/CLUN.

Successional Relationships: As succession advances, the: huckleberries tend to decline with g coverage by
twinflower, Lodgepole pine usually precedes ABLA2 on slopes less than 15%; western larch and Douglas-fir are seral
oh steeper slopes. Grouse huckleberry, reflecting cold &ir drainage tol ,-is especially prevalent through mid seral

stages. Oregon boxwood is often present in early seral stands.

Banag it Consid Silvicultural options are varied dependent upon st ional stage and objectives.
Constraints to management of this type may occur when the site is adjacent to or use by animals is high.
Following regensration activities, subsequent animal use by livestock and big game could damage seedlings. The
huckleberries provide food for grouse and bear, Machine scarfication reduces eanopy coverage of these shrubs.
Understory herbage production is the lowest of the ABLA2 seties. Fire here Is infrequent but PICO and LAOC can
dominate stands following intense fires.

Relationship to Othor Stugdies: Daubenmire (1968) incorporated stands of ABLA/LIBO2 in ABLAZ/PAMY in northern
Idaho; Cooper, et al {1687) incorporated ABLAZ/LIBOZ in ABLAZ/CLUN, Pfister, et al (1877}, Steele (1981), Steele (1683},
Williams and Lilybridge (1983), Willlams, et al (1991), Clausnitzer and Zemora (1887), and Johnson and Simen (1987)
all defined ABLAZ/LIBOZ i their classifications. Hall (1973) did not describe ABLAZ/LIBO2; Blue-Ochoco Mtn. plots were
separated into the ABLA2/VAME and ABLA2/VASC pcts based on domil of the huckleberries.




Subsipine fir/fool’s h borry plant
Ables leslocarpa/Meonziosia forruginea
{CES2 21)

ABLA2/MEFE

Spruce Spring (Pbrheroy RD, Umatma‘NF)

Table of Principal Specles {n = 2)

Specles

subalpine fir
Engelmann spruce
western larch

fool’s huckieberry
big huckleberry

heartleaf arnica

sidebells pyrola

Piper's asnemone
skunklesved polemonium
meadowrue

sweet cicely

raitlesnake plantain
violet

Code

ABLA2
PIEN
LACC

MEFE
VAME

ARCO
PYSE
ANPI
POPUC
THOC
OSCH
GOOB
VIOLA

31

28
28

Cons. (%}

100
100
50

100
100



ENVIRONMENT : UTILIZATION RESPONSE

Location: North D - PAMY, BRVU

Elevation: 5740 - 5800 fi. (5820 ft) P - CACO

Aspect: Northerly U - VAME, VASC, LIBO2, ARCO
Slope: 15-60% (38%) INV - -

Terrain festures: Upper 1/3 of slope on all surfaces in steep rough
to rolling terrain.
Parent material: Coltuvium of igneous rocks with a mantle of voleanic ash.

STAND AND OVERSTORY ATTRIBUTES (n=2)
HERBAGE PRODUCTION (LBS/ACRE AIR DRY):
TOTAL BASAL AREA (SQ FT/ACRE); 176-215 (188)
TREE CANOPY COVERAGE (%): 60-88 (74)
STAND GBA (SQ FT/ACRE): 216-231 (224)

NO. BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX GBA INDEX
ABLA2 2 132/553 104/172 89/218 2487756 93/57

This plant association is described based on the similarities of the vegetation in the northern Blue Mountains to-that
described by investigators in northern Idaho, central idaho, and in the Wallowas of northeastern Oregon.

Veg. Composition: The subalpine firfiool’s huckleberry plant iation was er tered only on the Pomeroy Ranger
District where it ocouplied north-facing siopes at high elevations. It appears to occupy sites with late snowbank retention
and cool, moist summer environments. Spruce and subalpine fir are highly ted. Big huckieberry is the principal

shrub beneath the taller fool's huckieberry. Cool site forbs of prominence are skunkieaved polemonium (POPUQC), false
bugbane (TRCA3), sickletop lousewort (PERA), and western twayblade {LICAS).

Typal Comparisons: The dominance of fool's. huckieberry (MEFE).in the tall shrub layer differentiates this plant
association from others within the subalpine fir series.’

Manag Counslderatl Western larch and lodgepole pine may be favored by tree overstory removal. Both fool's
huckleberry and big huckleberry, and possibly Sitka alder, will respond with tree overstory harvest. Tree regeneration
and blist t may be slowed by resulting shrubfields. Partial v b it may modify exposead sites and

retain spruce and fir. Etk use these cool, shaded north slope communities for thermal cover, hiding cover, and food.
Shrubs regenerate profusely following burning. The ABLAZ/MEFE community has a low fire. periodicity.

Re!aﬁonshlﬁ o Cther Studiss: ABLA2/MEFE occurs in.central idaho (Daubenmire. 1968; Steele 1981); northern idaho
{Cooper; et al 1987}, western Montana (Pfister, ot al 1977). i was described as a plant fation in the Wall and
Seven Devils Mouniains by Johnson and Simon (1987). This plant community was ot described previously in the Blue
Mountains.
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balpine fir/blg huekd ry plant
Ables Inslocarpa/Vaccini "
ABLAZ/VAME {CES3 11)

Devil's Tailbone (Pomeroy RD, Umatilla NF)

Table of Principal Species (n = 9)

Specles Code Mean Cons. (%) Range
Cov (%)

subalpine fir ABLA2 40 100 7-65
Engelmann spruce PIEN 12 77 540
lodgepole pine PICO 8 55 1-15
western larch LACC : 7 85 1-20
big huckleberry. VAME 31 100 580
grouse hucklieberry VASC 32 66 7-60
prince’s pine CHUM 3 44 1-8
heartleaf arnica ARCO 10 77 3-30
violet VIOLA 2 66 1-7
white hawkweed HIAL 1 66 1-2
sidebells pyrola PYSE 2 55 13
Piper's anemone ANP} 3 44 1-7



ENVIRONMENT UTMZATSON RESPONSE

Location: North, central D--

Elevation: 4800 - 8440 #t. (8848 ) P - HIAL

Aspect: All aspects IJ - VAME, VASC, ARCO
Stope: 3-120% (19%) INV - -

Terrain features: Ridgetop, upper, or middle 1/3 of slope on fiat

or convex surfaces in steep, rough to roffing, or undulating terrain.

Soil Depth: 22-48 in. (39 in)

Ash Depth: 15-36 in. (24 in.)

Surface soil textures: sandy loam, loam, silt loam

Subsurface soll taxtures: sandy loam, loam, silt loam, silt

Coarse fragments: 5-42% (30%)

Parent material: Fesiduum and colluvium of sedimentary and igneous rocks, most with a mantle of voleanic ash.

STAND AND OVERSTORY ATTRIBUTES (n=9)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 50-650 (216)
TOTAL BASAL AREA (8Q FT/ACRE): 92-165 (130)

TREE CANOPY COVERAGE (3): 28-73 (57)

STAND GBA (SQ FT/ACRE): 94-159 (129}

NO. BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX GBA INDEX
ABLA2 7 71/32 148/30 5510 114/20 26/7
PIEN 4 2017 153/106 61/19 168/52 44715
LAOC 2 32/73 137/299 65/64 116/413 31/140
PICO 3 80/59 15117 65/10 107/64 30/24

Veg. Compostilon: Engelmann spruce is usually assoclated with subalpine fir. Big huckleberry and grouse huckleberry
ara dominant shrubs with colder microsites occupied by VASC and warmer microsites occupied by VAME; forbs are
usually sparse.

Typel Comparlsons: The ABLAZ/VAME association occupies cold, exposed, moist sites above 5000 #. The understory
is dorninated by big huckléberry; the ic-site plants, queen’s cup beadlily and twinflower ars sbsent. Basal areas and
tree productivities are among the lowest for the series.

Successional Relationehipa: Lodgepole pine generally precedes subalpine fir when slopes are less than 15%; western
tarch and Douglas-fir are seral tree species on steepsr slopes. Grouse huckleberry ploneers.in very early seral stands

and helps ameliorate the site for 1 1o big | ry.- Heartleaf arnica (ARCO). and trail plant (ADB) tend to
colonize in. patches when ABLAZVAME is disturbed.

M t Consh ! Cold, exposed sites t iivicultural. options for this plant association. Snow
depths and cold make PIPO and PSME unsuitable for: regeneratiori, Siiviculiural systems to promote ABLA2, PIEN,
LAOC; and PICQ are appropriate. Huckleberries provide food for wildiife; these shrubs decrease with ground scarifica-
tion. Sites provide thermal/hiding cover for deer and elk. The understory herbage production is principally composed
of the less palatable forbs; grasses and sedges are scarce. Fire can create lodgepole pine and larch dominated stands;
the fire-susceptible subalpine fir and spruce succumb not only-1o.crown fires but also creeping surface fires.

Relationship to O’Rher Studles: Daubenmire did not récognize a big huckieberry type in north idaho. The type was first
“described by Hall (1973) in the Blue Mtns. Steele (1981, 1983) described ABLA2/VAGL i m central and eastern Idaho.
Williams (1983) and Williams, et al {1991) have described similar vegetation in northern Washington State. Cl it
and Zamora (1987) define an ABLA2/VACCI which predominantly consists of big huckleberry. Johnson and Simon
(1987) classified ABLA/VAME in the Wallowa-Snake.




Subaipine fir/grou: il y plant

Ables jasi

Al P 5,

ABLAZ/VASC

/

{CES4 11)

Table of Principal Species (n = 6)

Spocles

subalpine fir
Engelmann spruce
lodgepols pine
western larch
Douglas-fir

big huckleberry
grouse huckleberry
Oregon boxwood
prince's pine

pink mountain heath

olk sedge
Ross’ sedge
pinegrass

sidebells pyrola
mitella

sweet cicely
broadpetal strawberry
heartleaf arnica

Sitka valerian

violets

Code

ABLAZ2
PIEN
PICO
LAOC
PSME

VAME
VASC
PAMY
CHUM
PHEM

CAGE
CARO
CARU

PYSE
MigT2
OSCH
FRVI
ARCO
VASI
VIOLA

Upper Grande Ronde Canhyon (La Grande RD, Wallowa-Whitman NF)

o N @

o DN W W

Cone. (%)

s

ke

BEBB3R8 BEE 8L 88FR

Range

860
245
321
3-8

220

11
775
23
2.20
2.3
47
15
2.3
13
1.4

11



ENVIRONMENT UTHIZATION RESPOMSE

Location: North, central, south D - PAMY, CAGE

Elevation: 5300-7500 ft. (6433 #.) P - CARO, OSCH, CARU
Aspect: All aspects U < VAME, VASC, FRVI, ARCO
Slope: 1-50% (12%) INV - -

Terrain features: Ridgetop, upper, middle, or lower 1/3 of slope, or

tosslope positions on all surfaces in steep, rolling, undulating, or

flat terrain. ’

Soil Depth: 36-48 in. (42 in))

Ash Depth: 10-24 in. (16 in))

Surface soil textures: Very fine sandy loam, loam

Subsurface soil textures: loamy sand, very fine sandy loam, loam

Coarse fragments: 18-52% (37%)

Parent material: Resid and colluvium of igneous rocks with a mantle of volcanic ash.or loess,

STAND AND OVERSTORY ATTRIBUTES (n=6)

HERBAGE PRODUCTION (LBS/ACRE AR DRY): 25-125 (88)
TOTAL BASAL AREA (SQ FT/ACRE); 82-193 (135)

TREE CANOPY COVERAGE (%): 42-82 (60)

STAND GBA (SQ FT/ACRE): 88-176 (133}

NO. BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX GBA INDEX
ABLAZ R 37/32 118/36 66/20 168/75 44/17
PIEN 6 77/74 145/40 76/20 178/70 57/27
LAOC 3 113 188/19 66/40 117/76 30/34
PICO 5 117/136 148/22 61/16 127/34 30/9
PSME 2 56/203 100/445 73/140 165/953 56/419

Veg. Composition: Engelmann spruce is highly associated with subalpine fir as a long-term seral species. Grouse
huckleberry dominates the shrub and herb layers. Herbaceous plants are usually sparse. Ross’ sedge and elk sedge
may ocour. Sidebells pyrola (PYSE), mitella (MISTZ), and sweet cicely (OSCH) are common. Pink mountain heath
(PHEM) is a very cold tolerant plant that associates at subalpine elevations with ABLA2/VASC communities.,

Typal Comparisons: Sites representing this plant association are characterized by cold, exposed, relatively droughty
conditions at upper elevations, The understory is dominated by the low shrub, grouse hucklebserry-assoclated vegets-
tion is rather depauperate under closed stand conditions. Overstory productivities and basal areas are.among the lowest
of the ABLA2 series.

Successional Relationships: Lodgepole pine is seral to ABLAZ on slopes less than 15%; larch and Douglas-fir are seral
to ABLAZ on steeper slopes. Grouse huckleberty is abundant through ali stages of succession due 1o the harshness of
sites; ABLA2/VASC sités are too cold-for big huckleberry to colonize and persist. Spruce dominated stands assigned to
ABLAZ2/VASC may contain dense trée canopy coverages resulting in depauperate understories where mitella (MSSTZ)
and violets constitute the most abundant herbaceous growth. .

M Considerati Cold temp of upper elevations or artificially created cotd—mr dams, snowpack,
and polen’ual iate summer.soil drought are concerns for timber management. Lodgepole pine and larch are favored by
recurrent fire, The understory shrubs and forbs resprout following fire, yet may be reduced by machine scarification.
Stands of this association provide thermal and hiding cover for elk and deer as well as food for grouse and bear.

Relationship to Other Studies: Defined by Daubenmire (1968); Hall (1973); Plister, et al (1877); Steele (1981, 1983);
Cooper, et al (1987); Williams and Lilybridge (1983); Williams, et al (1991}; and Johnson and Simon (1987).



Subaipine fir/slk sedge plant assoclstion
Ables laslocarpa/Carex goyert
ABLAZ/CAGE  (CAGH 11)

e

High Lake Overlook (Prairie City RD, Matheur NF)

TaHe of Principal Species (n = 8)

Species Code . Mosn Cons. (%) Range
Cov (%}

subalpine fir ABLA2 19 100 . 3-40
whitebark pine PIAL 1e 75 2:50
lodgepole pine PICO ] a7 3-16
mountain gooseberry RIMO 7 37 315
olk sedge CAGE 42 100 5-85
western neadlograss STOC 3 - 8D 17
bottlebrush squirreltail SiHY 1 62 1-3
phiox PHLOX 8 75 120
yarrow ACMIL 4 50 17
slpine flesceflower POPH 4 37 2-7
skunkleaved polemonium POPUC 3 37 1-5
white hawkweed HIAL ] 37 37
sandwort ARENA 4 37 17
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ENVIRONMENT UTIIZATION RESPONSE

Location: Central, south D - CAGE

Elevation: 6850 - 7800 ft. (7316 ft) 1P - HIAL

Aspect: Southerly exposure 1L - 8TOC, SIHY, PHLOX, POPUC
Slope: 4-50% (22%) INV - POPH, ERFL

Terrain features: Ridgetop or upper 1/3 of slope on flat to convex

surfaces in steep, rough to.rolling terrain.

Soil Depth: 24-44 In. (32 In)

Ash Depth: None

Surface soil textures: sandy. loam, loam, silt

Subsurface soil textures: sandy loam

Coarse flagmients: 35-70% (47%) .

Parent materia): Residuum of igneous, sedimentary, and metamorphic rock.

STAND AND OVERSTORY ATTRIBUTES (n=8)

HERBAGE PRODUCTION (LBS/ACRE AR DRY): 200-600 (334)
TOTAL BASAL AREA (SQ FT/ACRE): 150 '

TREE CANOPY COVERAGE (%): 10-70 (37)

STAND GBA (SQ FT/ACRE): 110

NO. BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX GBA INDEX
ABLA2 4 135/111 122/45 70/11 178116 - 51/25
PICO 4 33/34 108/62 69/23 172/81 48/13

Veg. Composition: High elevation, cold, dry habitats. Subalpine fir dominates In absence of spruce due to-the
droughtiness of the sites. The dominant herbaceous plant is elk sedge. Sites are foo cold to support pinegrass which
requires warmer, moister conditions to compets and persist with elk sedge.

Typal Comparlsons: The dominance of elk sedge is typical of sites supporting this plant essociation. The occurrence
of whitebark pine indicates the upper subalpine forest zoné. Tree form is typical here’ (not Krummholz) and layering
becomes important for tree regeneration. Elevations are among the highest of the series.

Successional Relationships: Whitebark pine and/or lodgepole pine are seral to fir. Whitebark pine may be long term
co-dominant. Dissemination: and-germination 6f whitebark pine is assisted by Clark's nutcrackers. Overgrazing by
domestic sheep has ited in colonization by western dieg (STOC) and bottlebrash squirreitail (SIHY). Forbe
increasing from overgrazing are, yarrow (ACMIL), phlox; and per Golden buckwheat (ERFL) and 'alpine
fiseceflower. (POPH) may invade seversly disturbed sites.

Manag t Considerath The severe environment of cold, exposed, and droughty sites with a short growing

season may limit timber management oppontunities. Resource values related to wildlife, watershed, aesthetics, and

recroation are high for stands of this type. The loss of whitebark: pine to insects and white pine blister rust is ¢
. managemant consideration. )

Relationship to Other Studies: Plister, etal (1977) and Steele (1981, 1983) have described ABLA2/CAGE habitat types
in Montana and ldaho, Hall (1973) described ABLA2-PIAL/CAGE in the Blue Mountains.



Subalpine tir/heartleaf arnica plant community type
Ables lasiocarpa/Arnica cordifolia
ABLA2/ARCO  (no code)

Veg. Composition: This plant community type occupies relatively cool, moderate slopes. Engelmann spruce is usually
present with subalpine fir, Big huckleberry is the dominant shrub. Heartleaf arnica Is the principal herbaceous plant with
other forbs occurring in limited abundance, ‘

Typal Comparisons: A similar successional stage has been identified beneath grand fir (ABGR/ARCO). The
ABLA2/ARCO pet contains species of cooler, moister environments (i.e., Columbia brome, round leaved violet, Piper's
anemone, skunkleaved polemonium) whereas the ABGR/ARCO pct eccuples drier, warmer sites as reflected by elk
sedge, hawkweeds, plregrass, and woods strawberry,

S forial Relationships: The ABLAZ/ARCO pot is an early seral stage of the ABLAZ/TRCAS plant association. The
environmental, soils, and tree characteristics data are summarized with the description of the ABLAR/TRCAS plant
assoclation,

Manag t Conslderations: Treat similarly to ABLA2/TRCAS plant association vegetation. |

Utilization Response:

D -.BRVU

P - TRCAS3, THOC

U - POPUC, VAME, ARCO
INV - -

Relationship to Other Studies: The ABLA2/ARCO h.t. in idaho (Steele 1981), Montana (Pfister, et al 1977), and western
Wyoming (Steels 1983) is apparently unigué to the northern Rocky Mountains where soils form principally from
quartsites. The ABLAZ/ARCO pet in the Blue-Ochoco Min. area occurs on volcanic ash. The pot was not previously
described by Hall {1973) or Johnson and Simon (1987).in the Blue, Ochoco, or Wallowa Mins.

Table of Principal Specles (n = &)

Species Code Mean Cons. {%}) Range’
Cov (%)

subalpine fir ABLA2 46 100 25-80
Engelmann spruce PIEN 12 100 325
western larch LACC 7 80 3-10
lodgepole pine PICO 4 40 35
big huckleberry. VAME 4 80 1-7
Columbia brome | BRVU 4 40 1.7
heartleaf arnica ARCO 21 100 2-40
roundleaved violet VIOR2 2 80 1-2
Piper's anemone ANPI 4 80 1-8
mitella MisT2 2 80 1-3
skunkieaved polemonium POPUC 2 80 1-2
false bugbane TRCA3 1 60 1-2
sidebells pyrola PYSE 3 40 2-3
meadowrue THCOC 2 40 1-3
bedstraw GATR 2 40 12
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Subaipine fir/ dik plant Ry type

Ables Iasiocarpa/Sﬂpa occldemalls
ABLA2/STOC - (CAGS)

This plant community type represenis an early seral stage of the ABLAZ/CAGE plant association. Environmental, soils
and tree ch istics are ized with the ABLA2/CAGE plant association description.

Veg. Comgosition: This plant community type ocours on high elevation, cold, dry hebitets, Subalpine fir dominates witf
lodgepole pine usually present. Scattered mountain big sagebruch (ARTRV) and mountain gooseberry (RIMO) may
occur, Herbaceous vegetation, predominantly sedge-grass stands, is dominated by western needlograss (STOC). Ell
sedge (CAGE), Ross’ sedge (CARO), and bottlebrush squirreltail (SIHY) are often associaied.

S fonal lonshipe: The ABLA2/STOG pet is considered an early seral stage of the ABLA2/CAGE. plar
association, Lodgepole pine is nearly always present as a part of the forested overstory. Past overgrazing has createc
the nities ch ized by relict mats of elk sedge with relatively abundant stands of western needlegrass

{STOC), and bottlebursh squirroitail (SlHY) Erosion pavement and bare ground average almost 50% of the surface
coverage on these sites,

Manag: Consid: These high elevation communities are very difficult to rehabilitete. The potential ¢

establish and increase elk sedge may have been lost from soil erosion. Further investigation and experimentation ir
subalpine communities are needed to determine the options available for manag it to imp these sites.

Utilization Response:

D - CAGE

IP - CARO, OSCH, PENST (Sheep)
U - STOC, SiHY, THOC

INV - -

Relationship to Other Studies: The ABLA2/STOC pet has not been previously described.

Table of Principal Species (n = 5)

Speacios : Code Blean Cons. (%) Range
Cov (%)

subaipine fir ABLAZ a8 100 15-60
whitebark pine PIAL 1 25 1-1
ledgepole pine - PICO 9 100 320
mourtain gooseberry RIMO 4 50 25
mountain blg sagebrush ARTRV 2 50 1-3
olk sedge CAGE 3 100 15
Ross’ sedge CARO 2 50 13 .
western needlegrass . 8TOC 6 100 37
potilebrush squirreltali SiHY 21 50 1-40
violets ) VIOLA 2 50 1-3
meadowrue THOC 1 50 1-1
sweet cicsly OSCH 1 50 11
penstemon PENST 1 50 1-1



Ladgepole ping (subalpine fir)/grouse hucldeberry plam community type
Plnus contorta (Ables lagi pa)/Vi
PICO(ABLA2)/VASC  (CLS4)

P

Vag Composition: This pet ocoupios gentle slopes (less than 20%) at high elevations (6000~ 7500 ). Lodgepole pine
inates. the tree overstory. Subalpine fir is always pi t ins the tree reg: tion. Eng o is Hy

: fated. G huckieberry is the d t understo y plant. Early seral shrubs often panying the huckieber-
1y are pinemat manzanita (ARNE) and Oregon boxwood (PAMY). Forb composition Is weak. :

Typai Comparieons: Similar to PICO (ABLA2)/VAME. Depicts the colder, more trost-prone subalpine fir sites with seral
dominance by lodgepole pine. The PICO/CARU plant association has a good.component of grouse huckleberry but can
not support subalpine fir due to frost resulting flrom cold air ponding in winter.

Succsaslonal Relationships: The PICO (ABLA2)/VASC plant y type is ional to the ABLA2/VASC plant
assaciation. See the ABLA2/VASC plant assoclation descriptions for the environmental, solls, and tree characteristics
summary.

" t Considerations: Cold tempaeratures of upper elevations or alr-impoundments, sr k, and potential

P

soll drcught are s for tirmber o] t. Lodgepole pine is favored by fire. The und y shrubs

and forbs resprout tollowing fire, yet may be reduced by machine scarification. Stands of this association provide
thermal and hiding cover for efk and deer as well as food for grouse and bear.

Relationship 10 Other Studies: The PICO/VASC pot st ional to subalpine fir was described by Pfister, et al (1977),
Steele (1981, 1983), Johnson and Simon (1987). Hall (1973) described this pet in the Blue Mountains as well.

Table of Principal Species (n=7)

Specles Code Mean Cons. (%) Range
Cov (%)
lodgepole pine PICO 31 100 20-60
subalpine fir ABLA2 7 100 320
- grand fir ABGR 4 28 1-7
Engelmann spruce ’ PIEN ] 71 1-20
grouse huckleberry - VASC 51 100 20-80
Oregon boxwood PAMY 2 57 1-3
pinemat manzanita ARNE 2 42 1-3
northwestern sedge CACO 2 28 1-3.
heartleat afnica ARCO ‘ 4 8 17
white hawkweed HIAL 1 7 1-3
sidebells pyrola PYSE 2 28 1-3
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Lodgepole pine (subalpine fir)/big huckieberry/pinegrass plam communlty wps
Plnus contorta (Ables lnsiocarpa)/Vaceinlum memk g
PICOABLA)/VAME/CARU - (n=2) (CLSS)

This petis delinested from the PICO (ABLA2)/VAME plant communities based on pineg t . Other fealt
differentiating this type are presence of elk sedge (CAGE) and white hawkweed (HIAL). It is also an early seral stage of
the ABLAZ/VAME plant iation. Big kleberry is the dominant shrub with grouse huckieberry also present. The
herbaceous layer is dominated by pinegrass (CARU) with heartleaf arnice (ARCO) the most noteable of the forbs. Slopes
are gentle with elevations averaging 5400 ft.

The PICO (ABLA2)/VAME/CARU pct. has niot been described previously,

The environmental, soils, and tree characteristics data are d with the descrip of the ABLA2/VAME plant
association,

Lodgepole pine (subarlplns ﬂv)lbig hucklabetry plant community type
Pinus {Ables } pa) inium membranaceum
PICOABLA)/VAME (n=2) (CLSS)

The PICO/VAME plant community type portrays & lodgepole pine-dominated early seral stage of the ABLAZVAME plant
assoclation. Subalpine fir, Engelmann spruce and westsmn larch are usually associated with the lodgepols pine. Big
hucklebetry dominates the ground beneath the pines with. scant coverage provided by forbs, Violets and Piper's

(ANP) are p! t. Heartleaf arnica (ARCO) usually occurs as well. Slopes are gentle with elevations usually
below 6000 #t. The PICO/VAME site is warmer than the PICO/VASC site.

The PICO/VAME blam o ity type ional to subalpine fir was described by Pfister, et al (1877} and Steele
(1981, 1983) using the closely allied V. globulare. It was described in the Wall Mins, by Joh and Simon (1987).

The environmentsl, soils, and treé cf istics data are ized with the d
association,

iption of the ABLAZ/VAME plant

Subalpine ﬂr/whlto rhododandvon plant communiiles
Ablag iasl P el di aibiflorum
ABLA2/RHAL (= 1)

The ABLAZ/RHAL plant community is relatively scarce in the Blue Mountains. The type location is In the Etkhorn Range
of Baker Ranger District at 6200 feet white rhododendron is known from the Blue Mtns. but is much more prevalent in
the Cascades of Oregon and Washington. Both subalpine fir and Engell spruce domi the tree coverage. The
shrub-dominated understory is comprised of white rhododendron and. grouse huckleberry. The most prominant forbs
are heartleaf arnica (ARCO) and sidebells pyrola (PYSE), Further subalpine ecological investigation may provide further
understanding of the environments which promote the ABLA2/RHAL plant communities.

Subalpine fir-whitebark pine/alpine fl plant ies
Ables laslocarpa-Pinue alblicaulle/Polyg phytol ol
ABLAR-PIAL/POPH  (n = 3)  (CAF2) :

These steep slope subalpine plant communities are unstable from periodic natural disturbance {snowslides, snow water.
runoff, boulder falls) as well as domestic sheep overgrazing. Subalpine fir is usually associated with lodgepole pine and
whitebark pine. Tenacious plants capable of withstanding the disturbance dominate (fleeceflower, sandwort, western
neeadlegrass). Pensternon and golden buckwheat (ERFL) often colonize these sites.



Subasipine fir-whitel ph\eit d's rush plamt communtties
Ables lsslocrrpa-Pinus albh f i df ai
ABLAZ-PIAL/JUDR  (n=2) (CAG3)

Gentle subalpine slopes dominated by subaipine fir with D ";s sedge herbace layer constitute this plant
ity type. 8 ional relationships are unclear. Lodgepole pine and hitebark are often ted. Disturbed

areas of these communities contain alpine 1l fl and 7 g

Subalpine fir-whitebark pine/skunkl d pol fum plant unities

Abies lash Ibicaulus/P tum puicherch

ABLA2- PIAL/POPU {n=2) (CAFO)

A high elevation, coid, dry:plant commumty wnh low troe DY ge by subalpine fir and whitebark pine. Sites

are often rocky where the d it d pol vium (POPU) dominates among a scattering of various. forbs,

Mountain gooseberry (FRIMO) and grouse huckleberry (VASC) are usually present in low abundance.

Lodgepole pine (subsipine fir}/elk sedge plant communities
Pinug coniorta {Ables laglocarpa)/Carex geyeri
PICO(ABLAR)/CAGE (v =1)

This high elevation plant community type may be successional to the subalpine fir/elk sedge plant association. More
investigation is nesded to understand the ecological pl it of these itios in the subalpine plant iati
classification.

Lodgepole pine and mountain big sagebrush (ARTRY) dominate with presence by elk sedge {CAGR), Ross' sedge
({CARO), and needlegrass (STOC). The high elevation of these sites precludes the assignment to grand fir,

Lodgepole pine(subalpine fir)/West dlegrass plant communities
Pinus.¢ {Ables Iaslocarps)/Stipa 1
PICO(ABLA2)/STOC  (n = 1)

This tepresents a lodgepole pine - dominated early seral stage of the subalpine fir/elk sedge plant association. Western
needlegrass is abluindant from degrading of the subalpii land by d tic sheep early in the century.
The native elk sedge composition-has been lost. Only Rosss sedge {CARO) and sandwort (ARENA)} are prevalent. The
bare ground surface {40%) attests to plant loss and harshness of the site for re-colonization by herbaceous plants,







Grand fir/oakfern plant assoclation

Ables grandis/Gymnocarpium dryopteris

ABGR/GYDR

(CWF6 11)

Table of Principal Species {n = 4)

Species

grand fir
Engelmann spruce
Douglas-fir
western larch

Rocky Mtn, maple
swamp gooseberry
Pacific yew
thimbleberry

big huckleberry
common snowberry

Columbia brome

oakfern

foamffower

queen's cup beadlily
trail plant

starry Solomon's seal
round leaved violet
bedstraw

rattlesnake plantain
sweet cicely
baneberry

Hooker's fairy bells
ginger

hearfleafed arnica
Pipet’s anemone
fady fern

faise bugbane
sword fern

Tiger Creek (Walla Walla RD, Umatilla NF)

Code

ABGR
PIEN

PSME
LAQC

ACGL
AILA
TABR
RUPA
VAME
SYALL

BRVU

fean
Cov (%)

10

~-oRBB8rmad @

w

s
~NHE O HSEOD

Cons. (%)

100
75
50
50

100
100
75
75
50
75

Range

45-70
320

10-10
15

1-40
1-3
1-50
160
115
1-1

-5

20-40
8-25
118
1-10
1-18
2-3

1-1
15
1-10
15-50
315
1-10
25
10-10
25
310



ENVIRONMENT UTILIZATION RESPONSE

LOCATION: North D - BRVU, TRCA3
ELEVATION: 8220-4480 ft. (3935 ft.) 1P - OSCH, RUPA
ASPECT: Northerly exposures U - ARCO, THOC, ACRU
SLOPE: 35-55% (45%) INV - -

TERRAIN FEATURES: Upper 1o lower 1/3.of slope on all
surfaces in steep, rough terrain,
PARENT MATERIAL: Residuum and colluvium of igneous rocks with volcanic ash maritle.

STAND AND OVERSTORY ATTRIBUTES (n=3)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY):.350-480 (426)
TOTAL BASAL AREA (SQ FT/AGRE): 142193 (173)

TREE CANOPY COVERAGE {%): 67-75 (68)

STAND GBA (SQ FT/ACRE): 235-317 (283)

NO. BASAL SITE PROD,
SPECIES PLOTS AREA INDEX GBA INDEX
ABGR 3 136/124 144/87 121/45 298/47 ‘ 153/68
Veg. Composition: A relatively low elevation plant association cccupying warm, moist habitats created by the maritime

climate. Grand fir dominates with spruce usually associated. Rocky Min. maple (ACGL), swamp gooseberry (RILA) and
Pacific yew (TABR) are usually present. The herbaceous layer is comprised of species indicative.of this type requiring
coul, moist conditions. Prominent among these spacies are oakfern (GYDR), gueen's cup beadlily (CLUN), tisrella
(TITRU); trail plant (ADB)), Hooker's fairybells (DIHO), ginger (ASCA3), and lady fern (ATFI).

Typal Comparisons: Provalence of moist-site forbs and terns is characteristic of stands representing the ABGR/GYDR
association. Oakfern {GYDR) and.Hooker's fairy bells {DIHO) dominate this layer. This is the lone association of the
‘grand fir series where GYDR is abundant. Sites appear to be highly productive for ﬂmber management in height growth
and stocking level.

Suc ional ‘Relationships: Western larch and Douglasir precede grand fir. Distirbance generally promotes
heartleaf arnica (ARCO), sweet cicely (OSCH), meadowrue (THOC), and baneberry (ACRU).

Manag t Considerations: Proximity to watercourses limits silvicultural options on some sites. Where this associa-
tion occurs on upland sites, mesic site conditions are a concern for timber management and road building activities,
These conditions may. be ameliorated by consideration of silvicultural system, season of operation, and transportation
alternatives, Seral tree species include Douglas-fir, western larch, and Engelmann spruce Stands are susceptible to
windthrow, fire; defoliating insects, as well as root'and stem diseases.

Relationship to Other Studies: The ABGR/GYDR plant association has niot been previously described. It is given plant
association status on the weight of similar communities observed but not sampled in the northern Blue Mountains.



Grand fir/sword forn - ginger plant assoclation
Abies grandis/Polystichum munitum - Asarum caudatum
ABGR/POMU-ASCA3 {CWF6 12)

Mill Creek (Walla Walla RD, Umatilla NF)

Table of Principal Species (n = 14)

Species

grand fir
Douglas-fir
western larch
Engelmann spruce

Rocky Mtn. maple
twinflower

baldhip rose
common snowberry
swamp gooseberry
thimbleberry
syringa

red alder

Pagcific yew

Columbia brome

sword fern
queen’s cup beadlily
ginger
Hooker's fairybells
foamfiower
starry Solomon's seal
western starflower
woods strawberry

. bedstraw
trail plant
baneberry
round leaved violet

Code

ABGR
PSME
LAOC
PIEN

ACGL
LiBoO2
ROGY
SYALL
RILA
RUPA
PHLE2
ALRU
TABR

BRVU

POMU
CLUN
ASCA3
DIHO
TITRU
SMST
TRLA2
FRVE
GATR
ADBI
ACRU
VIOR2
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Mean
Cov {%)

14

pry
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e
OO WO ®

Cons. (%)

100
42
28
28

100

ERBERRQ

100

100
92
85
78

100
57
bAl
78
85

Range

30-90
5-30
1-15
115

1-40

1-10
1-15

1-13



ENVIRONMENT UTILIZATION RESPONSE

LOCATION: North D - BRVU

ELEVATION: 2580-4675 ft. (3143 #t) 1P - SYALL, RUPA, PHMA
ASPECT: All aspects {U - FRVE, ACRU
SLOPE: 2-85% (44%) INV -«

TERRAIN FEATURES: Primarily middle, or iower 1/3 of slope,

foeslope or bottom positions on flat, convex, or concave

surfaces in steep, rough to rolling terrain.

SOJL DEPTH: 96 in.

ASH DEPTH: 40 in,

SURFACE SOIL TEXTURES: 8ilt loam, silt

SUBSURFACE SOIL TEXTURES: Silt loam, siit

COARSE FRAGMENTS: 22%

PARENT MATERIAL: Residuum, colluvium, and alluvium of igneous rocks with ash mantle,

STAND AND OVERSTORY ATTRIBUTES (0 = 12)
HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 70-750 (436)
TOTAL BASAL AREA (8Q FT/ACRE): 130-318 (202)

TREE CANOPY COVERAGE (%): 45-90 (72)

STAND GBA (SQ FT/ACRE): 126-379 (237)

NO. BASAL SITE PROD.
SPECIES PLOTS = AREA AGE INDEX GBA INDEX
ABGR 12 164/38 132/27 107712 243/45 116/30
LAOC 2 37172 174/407 124/140 200/261 110/267
PIEN 2 18/32 _ 121/13 107/229 428/1083 192/89

Veg. Composition: Low elevation sites, on steep; northerly slopes near canyon bottoms support this type of the northern
Blue Mountains, Grand fir is associated with Rocky Min. maple and a wealth of shrubs. Common snowberry (SYAL) and
twinflower (LIBO2) are usually abundant. Herbaceous vegetation is dominated by sword fern (POMU), ginger. (ASCAS),
queen's cup beadlily (CLUN), Hooker's fairybelis (DIHO), foamflower {TITRU) and starry Solomon's seal (SMST), The
sword fern - ginger community reflects the influence of the warm, maritime climate in the northern Blue Mountains and
a species composition more common in the Castades.

Typal Comparisons: The presence of Rocky Mtn. maple and Pacific yew here are not indicative of those typés using
these species as indicators. The indicators of ABGR/POMU-ASCAS are the sword fern-ginger herbs which refiect the
environment as a warm, maritime climate. The associated flora is more common 1o the west side of the Cascades than
to the Blue Mins.

2, s 1 Baiatl, ek

Douglas-fir and larch are seral 10 grand fir, Reflecting the drier canyon slope influence
from adjacent communities are ninebark (PHMA), oceanspray (HODI), and woods strawberry (FRVE). Wet conditions of
the riparian bottoms provide red alder (ALRU), Pacific yew (TABR), and black cottonwood (POTRS) incursions. Shrub-
lands of Rocky Mountain maple (ACGL), big huckleberry (VAME), scouler willow (SASC), and Sitka alder (ALSl) may
dominate in early seral stages following burns. '

Manag t Considerations: The riparian nature of this type limits silvicultural opportunities. Appropriate systems
should consider wildlife, watershed, aesthetic, tional, and biological diversity values inherént fo sites supporting
the ABGR/POMU-ASCAS association. A diverse habitat is provided bear, deer; elk, grouse, and passerines. Thermal
cover for ungulates during summer months may be provided, Forage production for domestic stock Is low, although
herbage production is high within these wet drainages. ' :

Relationship to Other Studies: This plant association has not been previously described in the Blue Mountains.
Crawford and Johnson (1985) described an ABGR/TABR/ASCAS habitat type in northem Idaho. Cooper, et al (1887)
described an ABGR/ASCA3 habitat type with a TABR phase as cccurring solely an the Nez Perce National Forest in
idaho.



Grand fir/falee bugb plant {

Ables grandis/Ty ia caroliniensi
ABGR/TRCA3 {CWFS 12)

North Fork Touchet Canyon (Poreroy RD, Umatilla NF)
Table of Principal Species (n = 16)

Species Code Mean Cons. (%) Range
Cov (%)

grand fir ABGR 54 100 1-90
Engelmann spruce PIEN 14 g3 2-32
subalpine fir ABLA2 3 37 112
westernlarch | LAQC [ 62 1-18
lodgepole pine PICO 3 18 25
big huckieberry VAME 5 83 1-18
thimbleberry RUPA 2 43 13
Pacific yew TABR 3 43 110
Pacific common snowberry SYALL 9 37 1-35
Rocky Min. maple ACGL 3 31 18
twinflower LiBO2 5 31 1-10
Columbia brome B8RVU 3 93 1-10
false bugbane TRCA3 8 100 2-45
meadowrue THOC 5 100 1-10
bedstraw GATR 3 81 1-8
Piper's anemone ANPY 3 93 1-8
violets VIOLA 3 81 1-6
woods strawberry FRVE 2 75 16
starry Solomon's seal SMST 3 81 110
foam flower TITRU 5 75 1-20
heartleaf arnica ARCO 5 62 1418
sweet cicely OSCH 3 75 1-8
skunkleaved polemonium POPUC 3 50 1-8
rai) plant ADBI 5 68 118
queen's cup beadlily CLUN 4 82 1-10
wartberry fairybells DITR 4 62 1-10
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ENVIRONMENT UTILIZATION RESPONSE

LOCATION: North O - BRVU, TRCA3

ELEVATION: 4000-5130 ft. (4654 ft.) IP - RUPA, OSCH

ASPECT: All aspects IU - VAME, THOC, FRVE, ARCO
SLOPE: 5-75% (16%) INV - VIAM, LUPIN, THMO, PTAQ,
TERRAIN FEATURES: Principally middle, or lower 1/3 of slope, ANMA, VACA

toeslope, or bottom positions on all surfaces in undulating

or flat terrain.

SOIL DEPTH: 46-76 in. (61 in.)

ASH DEPTH: 17-26 in. {21.in)

SURFACE SOIL TEXTURES: Very fine sandy loam, loam, silt loam

SUBSURFACE SOIL TEXTURES: Very fine sandy loam, silt loam, silt, silty clay loam, clay loam, clay
COARSE FRAGMENTS: 6-31% (17%)

PARENT MATERIAL: Residuum, colluvium, and alluvium of Ignecus rocks with ash mantle.

PRODUCTION AND OVERSTORY ATTIRBUTES (ri=14)
HERBAGE PRODUCTION (LBS/ACRE AIR DRY); 75-800 (353)
TOTAL BASAL AREA (8Q FT/ACRE): 160-279 (206) :
TREE CANOPY COVERAGE (%): 40-106 (74)

STAND GBA (8Q FT/ACRE): 185-356 (249}

NO. BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX GBA INDEX
ABGR 13 153/38 148/27 108/8 279/43 128/22
LAQC 5 217 150/69 110/9 202/65 943
PIEN 11 53/27 141/34 108/5 226/36 107/18

Veg. Composition: A ¢ool, moist community. of the northern Blue Mountains where grand fir and spruce dominate on
slopes with big huckleberry (VAME) and false bugbane (TRCA3). The forb composition is high with a variety of mesic
site plants usually present - meadowrue (THOC), starry Solomon’s seal (SMST), tiarella (TITRU), trail plant (ADBI),
queen’s cup beadlily (CLUN), and Columbia brome (BRVL). The presence of subalpine fir and spruce indicate close
affinity to cooler subslpine fir serles environmental conditions.

Typal Comparisons: Pacific yew is commonly present in small amounts; false bugbane s the most prevalert and
abundant forb within this type. The ABGR/TRCA3 occurrs on colder sites than ABGR/POMU-ASCAS,

P 1 Ralatl I
¥

Western larch is seral to grand fir. Lodgepole pine may pioneer on some sites, Prior 1o
tree occupancy, shrublands may occur with dominant plants. beirig. big huckieberry: (VAME), thimbleberry (RUPA),
Rocky Mountain maple. (ACGL), red osler dogwood (COST), arid Sitka alder (ALSI). Soil surface disturbance may
promote heartleat amica {ARCO), strawberries (FRVI, FRVE), vetch (VIAM), lupines, bracken (PTAQY, golden pea
(THMO), pearly everlasting (ANMA), false hellebore (VECA) and coneflower (RUOC).

Management Considerations: On streamside sites supporting this type, silvicultural alternatives for timber manage-
ment are limited. Upland sites are less restrictive, These mesic, cool areas may be used as big game thermal cover
during warm summer months. Associated shrubs provide food for grouse and bear. Firefavors lodgepole pine and larch
over grand fir and .Engelmann spruce.

Relationship to Other Studies: This plant association has not been described previously, More subalpine investigation
in‘the Intermountain Pagcific Northwest may provide additional ABGR/TRCA3 descriptions.




Grand fir/Pacific yew/queen’s cup beadiily piant assoclation
Ables grandis/Taxus brevifolia/Clintonia uniflora
ABGR/TABR/CLUN  (CWC8 11}

Little Lookingglass Creek (Walla Walla Uatma NF)
Table of Principal Species {n = 11)

Species Cods Mean Cons. (36) Range
Cov (%)

grand fir ABGR 60 100 32-80
Engelmann spruce PIEN 10 81 420
Douglas-fir PSME 7 54 310
western farch LAGC 1 27 1-2
Pacific yew TABR 23 100 260
twinflower LBO2 23 90 365
prince’s pine CHUM ’ 4 81 1-18
big huckleberry VAME 16 72 160
baldhip rose ROGY 3 72 17
Columbia brome BRVU 2 72 15
queen’s cup beadlily CLUN 12 100 1-25
trail plant ADBI 10 72 1-40
violets VIOLA 2 63 1-4
Piper's anemone ANPI 2 81 17
meadowrue THOC ] 72 1.20
foamflower TITRU & &4 1-18
heartleaf arica ARCO ] 54 2:48
starry Solomon'’s seal sMsT 5 72 2-15
bedstraw GATR 1 54 1-3
mitefla MisT2 2 63 1-4
sweet cicely OSCH 2 81 1-3
woods strawberry FRVE 2 54 1-3
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ENVIRONMENT UTILIZATION RESPONSE

LOCATION: North D - TABR

ELEVATION: 3600-4900 ft, (4198 ft.) 1P - ADBI, EPAN

ASPECT: All aspects U - VAME, CLUN, THOC, ARCO
SLOPE: 10-55% (22%) INV - PTAQ, THMO, ANMA

TERRAIN FEATURES: Middle, or lower 1/3 of slope, toesiope

ot bottom position on all surfaces in steep, rough to

rolling’ or undulating terrain.

SO DEPTH: 40-100 In. {86 In)

ASH DEPTH: 844 in. (26 in.)

SURFACE SOIL TEXTURES: very fine sand loam, loam, siit loam

SUBSURFACE SOIL TEXTURES: very fine sandy loam, loam, silt loam, silly clay loam
COARSE FRAGMENTS: 15-30% (22%)

PARENT MATERIAL: Residuum, colluvium, and alluvium of igneous rocks with ash mantle.

STAND AND OVERSTORY ATTRIBUTES (n=8)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 200-300 (239)
TOTAL BASAL AREA (SQ FT/ACRE): 120-307 (214)

TREE CANOPY COVERAGE (%): 55-80 (72)

STAND GBA (SQ FT/ACRE): 151-400 278)

NO. BASAL -SITE PROD,

SPECIES PLOTS  AREA AGE INDEX GBA INDEX
ABGR 7 175/56 157/30 104/14 27973 124/42
PIEN 5

32/16 149/60 100/19 238/119 100/65

Veg. Composition: Grand fir Is assoclated with Pacific yew on moderately steep siopes. Spruce is usually present. The
aceurrence of queen’s cup beadlily (CLUN), trall plant (ADBY), and starry Solomon's seal (SMST) is Indication of a moist,
cool environment.

Typal Comparisons: This mesic association is distinguished from the ABGRICLUN association by the conspi
presence and abundance of the tall shrub, Pacific yew. Sites are. cooler than those suppomng Pacific yew in
ABGR/POMU-ASCA3. The ABGR/TRCAS plant association may contain TABR and is more mesic than ABGR/TABR/
CLUN.

Successional Relationships: Douglas-fir and larch precede grand fir, Shrublands of sitka alder (ALSI), scouler wiliow
{SASC), big huckieberry (VAME), thimbleberry {RUPA), and snowberry (SYAL) may dominate in early seral stages of
succession, Disturbed sites may be dominated by bracken (PTAQ), fsreweed (EPAN}, .golden pea (THMO) or pearly
everlasting (ANMA},

M Considerati Thé proximity to watercourses may timit silvicultural options on some sites. When this
assoc:aﬂon is found on the uplands, sites are very productive and silvicultural alternatives are more varied. TABR is
sehsitive to browsing by ungulates ‘and damage by fire ~cover will decline in these disturbance regimes. Complete
overstory removal in-dense canopied stands may result in reduced Pacific yew. coverage; partial overstory removais may
promote yew in the same stands, TABR provides habitat for passerines and browse for big game.

Relationship to Other Studies: Hall (1973) included TABR communities in the ABGRVAME pet. Cooper, etal (1987)
described an ABGR/CLUN habitat type with a yew phase on the Nez Perce Na’nonat Forest. Johnson and Simon {1887)
described ABGR/TABR/CLUN in the Wallowas.



Grand fir/Pacific yew - twinflower plant assoclation
Ables grandis/Taxus brevifolia - Linnaea borealis
ABGR/TABR/LIBOZ  (CWC8 12)

Green Mountain (La Grande RD, Wallowa-Whitman NF)

Table of Principal Species {n = 10)

Mean (Depauperate)
Species Code Cov./ Mean Cov. Range

Cons, /Cons.

{n=8) (n=4)
grand fir ABGR 68/100 78/100 35-80
Douglas-fir PSME 12/67 7/50 ‘ 1-35
Engeimann spruce : PIEN 8/50 12/75 3-20
western larch LACC 2/83 8/75 1-10
western white pine PIMO 12/33 - 5.18
Pacific yew TABR 8/100 6/100 315
twinflower LiBO2 21/100 - 1-40
big huckleberry VAME 6/83 275 1-20
prince’s pine CHUM 4/67 1/25 1-8
baldhip rose ROGY 2/50 - 1-3
Oregon boxwood PAMY 2/83 1/50 1-8
Columbia brome BRVU 1/33 3/50 1-4
heartleaf arnica ARCO 2/33 2/25 1-3
mitefla MisT2 4/67 2/50 28
Piper's anemone ANP! 2/33 275 13
rattlesnake plantain GOCB 2/50 1/50 13
sidebells pyrola PYSE 4/50 3/25 36
pink wintergreen PYAS 2/50 1/25 1-4



ENVIRONMENT UTILIZATION RESPONSE

LOCATION: North, central D.- TABR, PAMY, BRVU
ELEVATION: 4080-5175 f. (4764 f#t) IP--

ASPECT: All aspects U - VAME, ARCO
SLOPE: 2:100% (18%) INV - THMO, PTAQ, VIAM

TERRAIN FEATURES: Ridgetop, upper, or middle 1/3 of slope

on all surfaces in undulating to flat terrain.

SOIL. DEPTH: 40-86 in. (62 in.)

ASH DEPTH: 12-42 in: (28 in.)

SURFACE SOIL TEXTURES: Very fine sandy loam, silt loam

SUBSURFACE SOIL TEXTURES: Very fine sandy loam, loam, siit loam, sandy loam, clay
COARSE FRAGMENTS: 2-22% (11%) )

PARENT MATERIAL: Residuum and colluvium of igneous rocks with a mantle of volcanic ash.

STAND AND OVERSTORY ATTRIBUTES (n = 9)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY); 25-275 (118}
TOTAL BASAL AREA (SQ FT/ACRE): 124-303 (200)

TREE CANOPY COVERAGE (%): 48-111 (89)

STAND GBA (SQ FT/ACRE): 103-406 (244)

NO. BASAL SITE PROD.
SPECIES PLOTS  AREA AGE INDEX GBA INDEX
ABGR 8 143/41 158/32 83/16 283/81 102/42. -
PIEN 4 38/7 167/89 101/11 166/86 84/41
LAOC 5 16/24 188/78 96/19 134/83 58/32
PSME 3 33/58 170/66 78/28 2397233 83/114
PIMO 2

35/318 214/241 97/203 222/673 BO/S7

Veg. Composition: Grand fir and Pacific yew, with presence of twinflower, is indicative of cool, moist environmental
conditions promoting this type. Big huckleberry (VAME) is usually present. Forbs are relatively few with low abundance.
Reflecting the dense tree canopy are shade tolerant plants (i.e. - mitella (MIST2), rattiesnake plantain (GOOB), pyrolas).
Less mesic than the environment defined by ABGR/TABR/CLUN. Depauperate stands were devoid of LIBO2 and had
lower coverage by VAME. :

Typal Comparisons: Pacific yew occurrence and abundance distinguishes this association from ABGR/LIBO2. The
subshrub, twinflower, dominates the herbaceous layer in the absence.of more mesic-site indicators such as CLUN,
TRCA3, POMU, and ASCA3. This association is usually. found on the uplands—the more mesic association, ABGR/
TABRICLUN, occurs downslope near drainage bottoms, The ABGR/TABR/LIBO2 is the least productive of the TABR
types. Tree production is moderately high.

Successional Relationships: Western larch and Douglas-fir are seral to the grand fir.in older stands, Western white pine

may occur as late seral ocoupant. Shrubfields of Rocky Mountain maple (ACGL), Oregen boxwood (PAMY), snowberry
_{SYAL) and big huckleberry (VAME) may occur in earfier stages of succession, Disturbance sites may be dominated by

golden pea (THMO), bracken (PTAQ) and vetch (VIAM). :

Manag Considerati Silvicultural alternatives carvbe developed from a wide array of options dependerit upon
the successional status of stands and management objectives. Pacific yew will decline with fire and excessive browsing.
Complete ovetstory removal in dense canopied stands may result in reduced coverage of TABR;. partial overstory
removals may promote TABR in the same stands. This shrub provides focd and habitat for passerines and big game.

Relationship to Other Studies: Clausnitzer and Zamora (1987) described an ABGR/LIBO2 habitat type with a TABR
phase in northeast Washington.



Grand fir/Rocky Mountaln maple plant assoclation
Aples grandis/Acer glabrum
ABGR/ACGL  (CWS5 41)

Touchet Canyon (Walla Walla RD, Umatilla NF)
Table of Principal Species {n = 8)

Species Code fosn Cons. (%) Range
Cov (%)
grand fir ABGR 42 100 7-65
Engelmann spruce PIEN 18 50 2-45
Douglas-ir PSME 17 62 3-44
waestern larch LAGC 10 62 2:30
wastern white pine PIMO 20 12 20-20
Rocky Mtn. maple- ACGL 10 100 5-20
big huckleberry VAME 7 100 1-15
baldhip rose ROGY 4 87 1-8
Oregon boxwood PAMY 3 62 1-8
twinflower LiIBO2 6 50 212
prince's pine CHUM 2 50 1-4
thimbleberry RUPA 5 &2 28
Columbla brome BRVU 2 87 1-5
heartleaf arnica ARCO 6 100 2-20
bedstraw GATR 3 87 . 1-5
meadowrue THOC 4 87 1-15
Piper's anemone ANPj 2 75 1-3
queen's cup beadlily CLUN 4 75 1-6
sweet cicely OSCH 3 B2 2-4
mitella MiST2 9 82 228
starry Solomon's seal ' SMST 6 7% 1-20
- trall plant ADBJ 4 50 110
Hooker's fairybells DIHO 9 50 1-30
wartberry fairybells DITR 2 37 13
violets VIOLA 2 75 1-4
woods strawberry FRVE 2 75 1-5
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ENVIRONMENT UTILIZATION RESPONSE

LOCATION: North, central D - BRVU, PAMY
ELEVATION: 3375-5236 #. (4191 ft) . 1P - RUPA, OSCH
ASPECT: All aspects 1U.- VAME, ARCO, THOC
SLOPE: 8-80% {46%) INV - VIAM, PTAQ, THMO

TERRAIN FEATURES: Lower 1/3 of slope, toesiope or bottom positions

on all surfaces in steap, rough to rolling or undulating terrain.

SO DEPTH: 36-46 in. (41 in)

ASH DEPTH: 16-29-in. (23 in)

SURFACE SOIL TEXTURES: sift loam

SUBSURFACE SOIL TEXTURES: sand, siit loam

COARSE FRAGMENTS: 28-42 (34)

PARENT MATERIAL: Residuum; colluvium, and alluvium of igneous rocks, most with a mantie of ash,

STAND AND OVERSTORY ATTRIBUTES (n=7)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 150-500 (305)
TOTAL BASAL AREA (SQ FT/ACRE): 123-336 (187)

TREE CANOPY COVERAGE {%): 44-98 (71)

STAND GBA (SQ FT/ACRE): 127-392 (220)

NO. BASAL SITE : ) PROD.
SPECIES PLOTS AREA AGE INDEX GBA INDEX
ABGR 7 111/41 109/37 111/20 236/92 118/53
LAOC 3 €6/178 158/156 106/55 172/299 75/100
PSME 3 65/12 at/21 114/55 175/162 91/124
PIEN 2

27/273 94/51 96/172 177/581 - 75{70.

Veg. Composition: Grand fir dominates on mountain slopes with Rocky Mountain maple. Engeimann spruce may ocour,
Shrub layer also ‘contains big hucklebsrry (VAME). Queen’s cup beadlily (CLUN). -and twinflower (LIBO2) are often
agsociated. '

Typal Comparisons: Less mesic than ABGR/POMU-ASCAS of the low slevations in northern Blue Mountains. In the
ABGR/ACGL plant association, the moist-site herbs, POMU and ASCAS, so prevaient in the ABGR/POMU-ASCAS, are
absent. The tall shrub, Rocky Mountain madple, is typical of the physiognomy presented by stands of this association.
Stands have high timber production capability.

Successional Relationships: Larch and Douglas-fir are seral to grand fir. Occasionally, ponderosa pine may. pioneer
when.the type occurs on seepage sites adjacent 1o warmer, drier slopes: Shrubfieids may precede free emergence and
are dominated by Rocky Mountain maple {ACGL), big huckleberry (VAME), common snowbetry (SYAL), Oregon
boxwood {PAMY), spiraea (SPBE), thimbleberry (RUPA), ninebark (PHMA), and/or cceanspray: (HODI). Surface dis:
trubance of the forest understory may promote heartleaf arnica (ARCO) strawberries. (FRVI,- FRVE), vetch (VIAM),
fireweed (EPAN), bracken (PTAQ) or golden pea (THMO). : ’ : .

Manag Considerati Where this association occurs on the upland, opportunities for silvicultural treatments
are varied; they are lessened when this type occurs as riparian stringers. Post-harvest tall and medium shrub responses
indicate consideration of appropriate site preparation and conifer release methods for plantation establishment. The
sites provide habitat for bear, grouse, big game, and p (| Members of the und: y readily sprout following fire.
Douglas-fir, ponderosa pine, western white pine, larch, and spruce-occur as seral trees. .

Relationship to Other Studies: Steele (1981) described a ABGR/ACGL habitat type in central Idaho. Johnson and
Simon (1987) described the ABGR/ACGL plant association in the Wallowas and Seven Devils.



Grand fir/quesn’s cup beadilly plant association
Ables grandis/Clintonia unifiora
ABGR/CLUN = (CWF4 21)

Rainbow Creek RNA (Pomeroy RD, Umatilia NF)
Table of Principal Species (n = 19)

Species Code Moaon Cons. (%) Range
Cov (%)

grand fir ABGR 57 100 1599
Engelmann spruce PIEN 10 68 1-20
western farch LACC 12 78 1-40
Douglas-fir PSME 10 68 3-30
big huckieberry VAME ] 89 1-65
baldhip rose ROGY 2 78 19
prince’s pine CHUM 2 57 13
twinflower L1BO2 8 52 120
common snowberry SYAL 3 42 18
Columbia brome BRVU 2 89 1-7
queen’s cup beadiily CLUN 5 100 1-15
mitella MIST2 2 89 1-7
talse Solomon's seal SMST 3 88 1-10
sweet cicely OSCH 2 84 1-6
bedstraw GATR 3 84 1-10
trail plant ADBI 5 78 125
white hawkweed HIAL 2 68 1-4
heartleaf arnica ARCO 7 52 120
violets VIOLA 2 68 15
sidsbells pyrola PYSE 2 68 1-5
woods strawbeérry FRVE 3 42 1-5
meadowrue THOC 5 52 1186
tiarella TITRU 3 63 1-10
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ENVIRONMENT UTILIZATION RESPONSE

LOCATION: North, central, south D-BRVU

ELEVATION: 2640-6000 ft. (4492 ft) IP - SYAL, OSCH, ADBI, HIAL
ASPECT: All aspects 3 « VAME, CLUN, ARCO

SBLOPE: 8-80% (30%) INV - VIAM, LUPIN, PTAQ, THMO,
TERRAIN FEATURES: Upper, middle, or lower 1/3 of slope RUOC

on flat or convex surfaces in steep. rough to rolling, or

undulating terrain.

SOIL DEPTH: 40-72 in. (54 in.)

ASH DEPTH: 5-28 in. (18 in.)

SURFACE SOIL TEXTURES: loamy sand, sandy loam, loam, silt loam

SUBSURFACE SOIL TEXTURES: loamy sand, sandy loam, loam, silt loam, silty clay loam, clay loam
COARSE FRAGMENTS: 4-70% (30%)

PARENT MATERIAL: Residuum and colluvium of igneous rocks with ash mantle,

STAND AND OVERSTORY ATTRIBUTES (n = 15)
HERBAGE PRODUCTION (LBS/ACRE AR DRY): 80-375 (185)
TOTAL BASAL AREA (SQ FT/ACRE): 116-420 (253)

TREE CANOPY COVERAGE (%): 41-115 (83)

STAND GBA (SQ FT/ACRE): 148-367 (274)

NO. BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX GBA INDEX
ABGR 13 147/48 145/21 101/13 308/51 141/38
LAQC 10 78/48 112/36 117712 247/38 126/34
PSME 3 73/126 169/121 87/35 247/129 82/100
PIEN ] 40/26 184/26 104/14 282/79 119/30

Veg. Composition: Grand fir ocours with spruce usually associated. Shrubs are few with big huckleberry (VAME),
baldhip rose (ROGY) and twinflower {LIBO2) often present. The herbaceous layer. contains a varisty of plants adapted
40 cool, moist environments, Queen's cup beadlily (CLUN), starry Solomon’s seal- (SMST), trail plant (ADBl) and foam
flower. (TITRU) are indicative of this environment.

Typal Comparisons: The fall shrub, ACGL--Indicative of the ABGR/ACGL. association, .is usually. absent from the
ABGR/CLUN type., VAME may ocour but queen’s cup headlily b th the sesitared shrubs indicste the ic-slt
conditions of this plant association.: Sites have moderate soil depth and are among the highestfor tree production in the
Blue Mountains (ABGR/CLUN is very high In productive potential).

a 1 I Rel {7

Western farch and Douglasir usuany precede grand fir successionally. Principal shrubs
which are promoted with surface disturbance ‘on these sites are big huckieberry (VAME), common snowberry (8YAL),
Oregon boxwood (PAMY); Rocky Mountain maple (ACGL), spiraea (SPBE), swamp gooseberry (RILA) and Scouler
willow (SASC). Disturbance of the herbaceous layer may ‘promote heartieaf arnica (ARCO), strawberries, vetch (VIAM),
lupines, bracken (PTAQ), conefl (RUOC) and golden pea (THMO):

M Congsi Silvicultural options to utilize the productive capabilities of these sites are varied
dependent upon the successional status of stands and management objectives. Concern for competition with seedlings
may be concentrated onseral shrubs promoted by ground disturbance and burning. Composition of lste seral stands
on some sites may lead to insect defoliation by spruce budworm or Douglas-fir tussock moth and pathogen problems,
notably Indian paint fungus. Late seral and climax stands as well as densely canopled stands produce low amounts of
forage for domestic livestock; stands are used for cover and browse by deer and elk. Huckleberries provide food for
grouse and bear. Fire leads to dominance by seral tree species, lodgepole pine, Douglasfir, or western larch, Engel
mann spruce is a mid to late-seral tree.

Relationship to Other Studies: Pfister, et al (1977) described ABGR/CLUN with 3 phases in Montana. Steele (1981) and
Cooper, et al (1987) described ABGR/CLUN in north central and central Idaho. Johnson and Simon (1987) described
ABGR/CLUN &s the most mesic of the grand fir seriés associations in the Wallowa-Snake classification.
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ABGR/LIBOZ

Tabie of Principal Species (n = 39)

Species

grand fir
Engelmann spruce
Douglas-fir
western larch
lodgepole pine
subalpine fir
ponderosa pine
white pine

twinflower

big huckleberry
prince's pine
baldhip rose
Oregon boxwood
grouse huckleberry

Columbia brome
northwestern sedge
elk sedge
pinegrass

sidebells pyrola
rattlesnake plantain
mitella

heartleaf arnica
white hawkweed
violets

Piper's anemone

bhar@y Creek (Pomeroy RD, Umatilla NF)

Code

ABGR
PIEN
PSME
LAOC
PICO
ABLA2
PIPO
PIMO

LBoO2
VAME
CHUM
ROGY
PAMY
VASC

BRVU
CACO
CAGE
CARU

PYSE
GoOB
MisT2
ARCO
HIAL

VIOLA |

ANP}

59

LR R A

NN NN

Cons. (%)

64
53
53
48
48
48
46

Range

4.99
1680
1-40
1-40
138
122
17

320

1-40
1-80
1-20
120
1-20
170

18
1-8
1-35
1-20



ENVIRONMENT UTIIZATION RESPONSE

LOCATION: North, central, south . D - PAMY, BRVU, CAGE
ELEVATION: 2500-5750 . {4660 i) P « CACO, HIAL, ASTER, CARU
ASPECT: All aspects 1S - VAME, ARCO

SLOPE: 2-110% (20%) INV - EPAN, THMO

TERRAIN FEATURES: All slope positions on all surfaces in steep,

rough to rolling, undulating, or flat terrain,

SOIL DEPTH: 27-26in. {80 in)}

ASH DEPTH: 10-60 in, (24 In))

SURFACE SOIL TEXTURES: sandy loam, silt loam, siit

SUBSURFACE SO TEXTURES: sandy loam, silt loam, sitt, silty clay loam, clay loam

COARSE FRAGMENTS: 2-65% (26%)

PARENT MATERIAL: Residuum, colluvium, and alluvium of igneous and sedimentary rocks with ash andfor loess.

STAND AND OVERSTORV ATTRIBUTES (n=29)

HERBAGE PRODUCTION (LBS/ACRE AlR DRY): 45-600 (212)
TOTAL BASAL AREA (SQ FT/AGRE): 73-284 (171)

TREE CANOPY COVERAGE (%): 41-140 (77)

STAND GBA (SQ FT/ACRE): 49-292 (180)

NO. BASAL SITE PROD.

SPECIES PLOTS AREA AGE INDEX GBA INDEX
ABGR 21 96/23 160/22 77/6 216/29 70/14
LAQC 15 o o49f2 146/23° 88/8 - 151/33 53/17
PSME 9 29/13 141/36 64/13 172/32 47/20
PIEN 17 48/16 146/20 81/10 200/45 7115
PICO 5 53/41 e8/27 73/19 199/42 61/25
ABLA2 4 28/37 110/89 . 84/19 1€0/183 63/48
PIMO 4 28/28 161/43 104/32 2121108 93/72
PIPO 2 20/127 178/159 73/32 271/432 79/159

Veg. Composition: Grand fir is associated with Douglasir, larch, and spruce. Twinflower (LIBO2) is always present.
Depending on tree canopy density, big huckleberry may dominate or be absent from ABGR/LIBO2 communities.
Herbaceous vegetation is usually scattered at low coverage or in limited patches due to depauperste nature of many
sites, The more prevaiem shade- 1o%emnt forbs are sidebells pyrola (PYSE), rettlesnake plentain (BOORB). and mitella
(MIST2).

Typal Comparisons: This type, ABGR/VAME, does not have the subshrub, twinflower (LIBO2), present; VAME may be
abundant within the ABGR/LIBO2 association. This type occurs on mid-elevation slopes with moderate ash depths and
is perhaps the most widespread plant assocnation of the Blue and Ochoco Mountains.

Py 1 1 R a1, Al ent,

larch, lodgepole. pine, ponderosa pine, and Dougias—ﬂr are key sersl tree
species. The PICO/NAME- LIBOZ plant community type is assigned to this plant association. Early seral ABGR/LIBO2
comimunities may be dominated by shrubfields of big huskleberry (VAME), common snowbarry (SYAL), spﬁraea {SPBE),
or pinemat manzanita (ARINE). Disturbed forest understory may resuit in the promotion of heartieaf arnica (ARCO),
pinegrass (CARU), etk sedge (CAGE), meadowrue (THOC), fireweed (EPAN), aster, golden pea (THMO).

Y )

gement Ci : Silvicultural options for these sites are varied dependent upon the successional status
of stands and managernent objectives. Seral shrubs and huckleberry may compete with tree seediings during establish-
ment following clearcutting. Comiposition of late seral stands, where folerant.grand fir dominates, p tes defoliation
by spruce budworm and Douglas-fir tussock moth and pathogen problems {indian paint fungus). The tree spacies,
PSME, PICO, PIPO, and LAOC are favored by fire—ABGR is susceptible to fire, Little forage is available in late seral or
climax stands; browse and cover are provided big game. Huckleberries are a food source for grouse and bear,

Relationship 16 Other Studies: The ABGR/LIBOR plant association was desoribed by Hall {1973) in'the Blue Mouritains,
by Plister, et al (1977) In Montana, by Steele (1981) in central Idaho, by Cooper, st al (1687) in N, idaho, by Clausnitzer
and Zamora (1987) in N.. Washington, and by Johnson and Simon (1987) in the Waliowas and Seven Devils, -
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Table of Principal Specles (n = 11)

Spacies

grand fir
Douglas-fir
western larch
subalpine fir

big huckleberry
prince’s pine
Oregon boxwood
baldhip rose

pinegrass
sk sedge

heartleaf arnica
mitella

sidebells pyrola
rattlosnake plantain
white hawkweed
violets

Piper’s anemone

Cotie

ABGR
PSME
LACC
ABLA2

VAME
CHUM
PAMY
ROGY

CARU
CAGE

ARCO
MiST2
PYSE
GOOoB
HIAL
VIOLA
ANPY

81

Butte Creek Basin (La Grande RD, Wallowa-Whitman NF)

Meoan
Cov (%)

30

Q
11
11

38
3
2
1

-
b

AR NN WA -

Cong, (%)

100
84
72
55

100
82
55
38

36

$889228

Rangs

7-95
1-26
125
225

3-80
15
1-3
12

115
1-10



ENVIRONMENT UTILIZATION RESPONSE

LOCATION: North, central, south D - PAMY, CAGE
ELEVATION: 4425-8350 ft, (8370 1) 1P - HIAL, OSCH, CARU
ASPECT: All aspects iU~ VAME, ARCO
SLOPE: 1-80% (26%) MV - -

SOIL DEPTH: 36-58 in. (46 in)

ASH DEPTH: 5-24 in. (15 in}

TERRAIN FEATURES: Upper or middie 1/3 of slope on all surfaces in steep, rough to folling terrain.
SURFACE SOIL TEXTURES: sandy loam, loam, silt loam

SUBSURFACE SOIL TEXTURES: sendy loam, loam, silt loam, silt

COARSE FRAGMENTS: 10-68% (35%)

PARENT. MATEH!AL Residuum, colluvium of igneous, and metamorphic rocks with ssh manttle,

STAND AND OVERSTORY ATTRIBUTES (n = 7)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 30-425 (213)
TOTAL BASAL AREA (SQ FT/ACRE): 103-200 (161)

TREE CANOPY. COVERAGE (%): 43:95 (64)

STAND GBA (SQ FT/ACRE): 114-260 (181)

NO. BASAL SITE PROD.
SPECIES PLOTS  AREA AGE INDEX GBA INDEX
ABGR 8 46/35 127/49 7112 183/55 56/25

LAOC [ 32/37 145/52 75/20 162175 55/43

PSME 6 26/17 132/49 71414 177/48 53/16

PIEN 3 52/91 . 15578 88/63 178/140 69/88

ABLA2 5 17/14 129/68 79/31 204/132 71/78

PIPO 2 64/140 139/114 76/178 119/407 38/45

PICO 5 123/51 o842 67/7 102/13 28/4

Veg. Composition; Grand fir dominates over a stand of abundant big huckieberry with a scarcity by the more mesic
plant indiactors {Le., CLUN, UBOR). Forbs and other shrubs are minimally present. ABGR/VAME is one of the mare
common plant associations of the Blue-Ochoco Mountains.

Typal Compatisons: The understory of the ABGR/VAME plant assoclation s represented by the dominance of big
huckleberry (VAME) and the absence of the. more mesic-site’ plants, twinflower (LIBO2) and" queen’s cup beadlily
(CLUN). Soil'and ash depths, soll water-holding tapacity, and tree productivities trend lower in this type than the. mesic
ABGR/LIBO2 and ABGR/CLUN. The ABGR/VAME occurs on exposed, cold, and drior sites than those supporting
ABGR/LIBO2 or ABGR/CLUN.

Q116 N 1 Balatl %l

ps: Lodgepole pine, Douglas-fir and western larch are principal seral tree species, Three
lodgepole pine dominated early seral plant community types (PICO/VAME, PICOVAME/CARU, and PICO/VAME/PTAQ)
are_assigned 1o this plant association. Early seral stands may have abundant shrub ¢o ges by big huckleberry
(VAME), comimbn snowberry (SYAL), spiraea {SPBE), pinemat manzanita (ARNE), and Scouler willow (SASC), Forbs
which may be more prominent in early seral stages are heartleaf arnica (ARCO), woods strawberry (FRVE), sweet cicely
{OSCH}, and meadowrue {THOC). Pinegrass (CARU) may also be more abundant in Jower seral stage communities or
near the dry extreme for the type. Early seral stages are developed in ABGR/VAME by fire, logging, and ungulate use.

M Congslderatl Stands of the ABGR/VAME association are capable of supporting a broad range -of
sIMcuRurat sctivities within the framework of resource value conservation. Steep slopes, competing herbaceous and
shrub vegetation, snd droughty sites are concerns for both natural and atificial regeneration’ activities. Douglas-fir,
western larch, ponderosa pine, lodgepole pine; grand fir, and spruce are appropriate tree species for sites within this
plant asscciation. Grand fir and spruce are essily damaged by fire, but the understory recovers quickly. Stand replace-
ment fires favor lodgepole pine, ponderosa pine, larch, and Douglas-ir. Spruce is a mid {0 late-seral species. Stands
of this type provide food and hidingfthermal cover for wild unguletes, grouse, bear, and passerines.

Relationship to Other Studies: Described in the Blue Mtns. by Hall (1973); in central ldaho by Stesle (1981}, and in
N. Idaho by Cooper, et al (1987) as an ABGR/VAGL habltat type; in the Wallowa and Seven Devils by Johnson and Simon
(1987).
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Table of Principal Species (n = 14)

Species

grand fir
Engelmann spruce
Douglas-fir
western larch
lodgepole pine
subalpine fir

twinflower

grouse huckieberry
big huckleberry
prince’s pine
Oregon boxwood
pinemat manzanita

Columbia brome
slk sedge
northwestern sedge
pinegrass

heartleaf arnica

white hawkweed
violets

sidebelis pyrofa
rattlesnake plantain
woods strawberry
broadpetal strawberry

Bull Run Creek (Baker RD, Wallowa-Whitman NF)

Code

ABGR
PIEN
PSME
LAOC
PICO
ABLA2

LiBo2
VASC
VAME
CHUM
PAMY
ARNE

BRVU
CAGE
CACO
CARU

ARCO
HIAL
VIOLA
PYSE
GOOB
FRVE
FRVI

Mean
Cov (%)

4
25
9

oW

-
N NN W

b

NN WD,

Cone. (%)

Range

1-90
355
128
1-20
1-7

112

1-10



ENVIRONMENT UTILIZATION RESPONSE

LOCATION: Central, south D - PAMY, BRVU, CAGE
ELEVATION: 4230-6000 ft. (5179 ft) IP - CACO, HIAL
ASPECT: All aspects - 1U - VAME, VASC, ARCO
SLOPE: 2-30% (16%) INV - EPAN

TERRAIN FEATURES: All slope positions on flat, convex,

of concave surfaces in steep, rolling or undulating terrain.

SOIL DEPTH: 3448 in. (42 in.)

ASH DEPTH: 10-24 in. (19 in.)

SURFACE SOIL TEXTURES: Very fine sandy loam, loam, siit loam

SUBSURFACE SOIL TEXTURES: sandy loam, very fine sandy loam, loam, siit loam
COARSE FRAGMENTS: 9-45% (30%)

PARENT MATERIAL: Residuum, colluvium, and alluvium of igneous rocks with mantle of ash,

STAND AND OVERSTORY ATTRIBUTES (n = 14)
HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 80-500 (185)
TOTAL BASAL AREA (8Q FT/ACRE): 72-190 (151)

TREE CANOPY COVERAGE (%): 34-98 (70)

STAND GBA (SQ FT/ACRE) 50-264 (163)

NO. BASAL SITE PROD.
SPECIES PLOTS  AREA AGE INDEX GBA INDEX
ABGR 1" 85/33 181/38 8112 212/39 74/19
LAOC 9 33/20 188/36 ©3/8 108/30 44/12
PSME ] 31/16 194/44 7818 168/939 51/15
PIEN 6 55/41 162/27 85/20 179/53 85/27
PICO ‘3 18/14 130/381 66/20 140/66 37/18
ABLA2 2 11770 115/84 103/85 103/51 47/18

Veg. Composition: A cooler, more mesic community than the ABGR/VASC communities (as indicated by the presence
of spruce -and-twinflower) Spruce and grand fir codominate in late seral starids: Twinflower and grouse huckleberry
dominate the shrub layer with scarcity by big huckleberry. Forb, sedge, and grass coverage is low.

Typal Comparlsons: Twinflower is well represented In this type. Sites for the grouse huckleberry assoclations within the
ABGR series are similar—the ABGR/VASC plant association occurs on drier sites than the ABGRVASC-LIBOZ: Tree
productivitios are notably higher in ABGRVASC/LIBO2 than in ABGR/VASC stands,

$i lonal Relationships: Lodgepole pine, western larch, and Douglas-fiy are the principal seral tree species.
Shrubs mors prominent in early seral stages are pinemat manzanita (ARNE), thimbleberry (RUPA) and Oregon boxwood
(PAMY). Forbs increasing in early seral stands are heartleaf arnica (ARCQ), strawberries, meadowrue (THOC) and
fireweed (EPAN). Elk sedge (CAGE) may also increase following disturbance.

Manag it Congl The occurrence of this typs near the uppar elevetional limis for the ABGR series, the
understory dominance of grouse huckleberry, and the occurrence of stands in cold-air drainages are factors to consider
in the development of appropriate silvicultural alternatives. Cold solls and frost-prone sites are concerns for successful
regeneration activities. PICO, LAOC, PIEN, and PSME are seral trees within this association. Stands provide habitat for
wild ungulates, grouse, and bear, Fire promotes the establishment of lodgepole pine, western larch, and Douglas-fir. The
understory, with the exception of twirflower, recovers relatively quickly following fire.

Relationship to Other Studies: Hall (1973) described ABGRVASC in the Blue Mountains, This is the initial stratification
of ABGR/VASC with a mesic component (defined by LIBOZ2).
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Table of Principal Species (n = 13}

Species

grand fir
Douglas-ir
wastern larch
fodgspole pine
ponderosa pine

grouse huckieberry
big huckleberry
prince’s pine
Orsgon boxwood
spiraea

pinemat manzanita
buffaloberry

pinegrass
elk sedge
northwestern secdge

white hawkweed
heartieaf arnica
woods strawberry
broadpetal strawberiy

1,

Code

ABGR
PSME
LAOC
PICO
PIPO

VASC
VAME
CHUM
PAMY
SPBE
ARNE
SHCA

CARU
CAGE
CACO

HIAL
ARCO
FRVE
FRVI

White Pine Knob (La Grande RD, Wallowa-Whitman NF)

RMean
Cov (%)
31
5
w0
&

8

ummwmm@

e
R+ ]

NN @

Cons, {56}
100

76
84
84
81

100
38
61
61
46
76
30

gog

5682

Range

860
1-40
136
1-20
182 .

128
1-1

160
1-13
118

1-7
1-15
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ENVIRONMENT UTILIZATION RESPONSE

LOCATION: Central, south D - PAMY, CAGE

ELEVATION: 4250-6320 ft. (5346 ft.) IP - CACO, HIAL, SYAL, CARU

ASPECT: Principally northerly exposures U - VASC, VAME, ARNE, ARCO, FRAGA,
SLOPE: 3-80% (17%) SPBE

TERRAIN FEATURES: Upper, middle, or lower.1/3 of slope INV- LUPIN, EPILOB

on all surfaces in steep, rough to rolling, or undulating terrain.

SOIL DEPTH: 22-60 in. (40 in.)

ASH DEPTH: 8-26 in. (17 in}

SURFACE SOIL TEXTURES: loamy sand, loam, silt loam

SUBSURFACE SOIL TEXTURES: loamy sand, loam, silt loam

COARSE FRAGMENTS: 21-54% (32%)

PARENT MATERIAL: Residuum or colluvium of igneous rocks most with a mantie of volcanic ash,

STAND AND OVERSTORY ATTRIBUTES (n = 10)
HERBAGE PRODUCTION {LBS/ACRE AIR DRY): 75-450 (247)
TOTAL BASAL AREA (SQ FT/ACRE): 60-180 {112)

TREE CANOPY COVERAGE (%): 39-82 (62)

STAND GBA (SQ FT/ACRE): 77-189 (118)

NO. BASAL SITE PROD.
SPECIES PLOTS  AREA AGE INDEX GBA INDEX
ABGR 9 61/36 117/53 75/23 152/20 a1/9
LAGC 8 16/14 120/52 77/20 109/38 32/8
PSME 5 35/36 142/83 7819 133/49 4113 -
PIPO 4 19/25 174119 86/35 77111 20714
PICO 10 120744 o7/21 71/10 133/24 40/14

Veg. Composition: This association characterizes the droughly extreme of grand fir associations in which VASC
dominates the shrub layer. Pinegrass is the most abundant herbaceous plant.

Typal Comparisons: This plant association is a drier grouse huckleberry community than ABGRVASC-LIBOZ2 as
indicated by lack of twinflower. Big huckleberry is limited (sites too cold and frost-prone to support it). Where PIEN and
ABLA2 were associated in ABGR/VASC-LIBO2, PIPO and PSME are now principal seral tree specles.

S fonal Relationships: Western larch, lodgepole pine, Douglas-fir and ponderosa pine are seral tree species in
these communities. Shrubs that i increase with soll surface disturbance are pinemat manzanita (ARNE)}, spiraea (SPBE),
common snowberry (SYAL). Herbs that increase following soil surface disturbance are heartleaf amica (ARCO), straw-
berries, pinegrass (CARU), elk sedge (CAGE), northwastern sedge {CACO), lupines and fireweeds. Buffaloberry re-
sponds to burning and becomes more prominent in early successional stages.

L Conslderati Cold soils, frost-prone sites, and droughty soils should be considered in the develop-
ment of siivicultural activities. PICO, PIPO, LAOC, and PSME are seral trees within this type and may be promoted in
silvicultural activities. Stands are used by wild ungulates, grouse, and bear.

Relationship to Other Studies: Hall (1973) described ABGR/VASC in the Blue Mountains.



Grand fir/Columbla bromes plant assoclation
Ables grandls/Bromus vuigaris
{CWaG2 11)

ABGR/BRVU

Whistler Spring (Prineville RD, Ochoco NF)

Table of Principal Species {(n = 4)

Species

grand fir
Douglas-fir
western farch
Engelmann spruce

grouse huckleberry
swamp gooseberry
Oregon boxwood

Columbia brome
olk sedge
western fescue

mitelia

white hawkweed
sweet cicely

sidebells pyrola
bedstraw

columbine

heartleaf arnica

starry Soloron's seal
broadpetal strawberry
skunkleaved polemonium
lupine

Code Mean
Cov (%)
ABGR 43
PSME 9
LACC 10
PIEN 7
VASC 1
RILA 1
PAMY 1
BRVU 21
CAGE 4
FEOC 1
MIST2 4
HIAL 2
OSCH 4
PYSE 2
GATR 5
AQFO 1
ARCO 4
SMST 2
FRVI 2
POPUC 11
LUPIN 21

87

Cons. {%)

100
78
s

Range

7-68
1-25
1-20
310



ENVIRONMENT UTIIZATION RESPONSE

LOCATION: Central, south D - PAMY, BRVU
ELEVATION: 5050-5800 ft. (5638 it P - CAGE, FEOC
ASPECT: Northerly exposures U - FRVL, ARCO

SLOPE: 3-100% (32%) INV - LUPIN

TERRAIN FEATURES: Upper or middie 1/3 of slope on all surfaces in
undulating terrain.

SOIL DEPTH: 40-71 in. (83 in)

ASH DEPTH: 1428 in. (21 in)

SURFACE SOIL TEXTURES: Sandy loam, silt loam

SUBSURFACE SOl TEXTURES: Sandy loam, loam, silt ioam, silt, colluvium
COARSE FRAGMENTS: 24-64% (39%)

PARENT MATERIAL: Reslduum of igndous rocks with & mantle of ash,

STAND AND OVERSTORY ATTRIBUTES (n = 4)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 153-696 (401)
TOTAL BASAL AREA (SQ FT/ACRE): 136-292 (205)

TREE CANOPY COVERAGE (%): 52-69 (62)

STAND GBA (SQ FT/ACRE): 121-281 {211)

NO. BASAL SITE PROD.
SPECIES PLOTS  AREA AGE INDEX GBA INDEX
ABGR 4 119/187 129/53 80/26 260/161 88/80
LAOCC 3 58/88 184/137 81/8 167/126 53/37
PIEN 2 15/70 110/153 50/38 258/210 63/76

Veg. Composition: The grand fir/Columbia brome plant association is found at mid- elevations in the southern Blue and
Ochoco Mountains. Grand fir is the dominant tree species with seral Douglas-fir and larch strongly associeted. Shrub
coverage is minor. Columbia brome (BRVU) is the most abundant herb, Forbs which are prevalent are mitella (MIST2),
swaet cicely (OSCH), white hawkweed (HIAL), bedstraw (GATR), and heartlesf arnica (ARCO).

Typal Comparisons: Columbia brome has a high fidelity to the moist end of the grand fir plant associations. The
ABGR/BRVU plant association represents a shrubless grand fir community where the environment is too dry for
ABGR/CLUN and too moist for ABGR/CAGE and ABGR/CARU.

e 2 1 Qi ')
¥

Woestern larch and Douglas-fir are seral to grand fir. Moderately cool, molist environmental
conditions promote Columbia brome, swamp gooseberry, skunkleaved polemonium, starry Solomon's seal, sweet
cicely, and columbine,

Manag % C ' : Silvicultural options for these sites are varied dependent upon the | status
of stands and management objectives. Composition of late seral stands, where tolerant grand fir dominates, promotes
insect defoliation by spruce budworm and Douglas-fir tussock moth and pathogen problems (Indian paint fungus). The
tree species, PSME and LAOC are promoted by fire—-ABGR and PIEN are susceptible to fires. Forage s available in late
seral or climax stands; browse and cover are provided big game.

Relationship to Gther Studles: The ABGR/BRVU plant association has not been previously described.



Grand fir/birchieaf spl plant latlon
Ables grandls/Spirzea betulifolla
ABGR/SPBE  (CWS3 22)

Tueannon River Canyon (Pomeroy RD, Umaitilla NF)

Table of Principal Species (n = 9)

Species Code Hean Cons. {%) Hange
Cov (%)

grand fir ABGR 22 100 3-40
Douglas-fir PSME 26 100 1-60
western larch LAOC 14 44 340
ponderosa pine PIPO 23 77 5-45
spiraea SPBE 10 100 520
Scouler willow SASC 2 55 1-3
big huckleberry VAME 6 44 38
prince’s pine CHUM 2 55 1-7
baldhip rose ROGY 4 44 15
common snowberry 8YAL -] 44 i-22
Oregon boxwood PAMY 2 44 13
pinegrass CARU 38 100 1-70
otk sedge CAGE 7 66 110
northwestern sedge CACO 5 33 1-8
heartleaf arnica ARCO ] 77 1-20
white hawkweed HIAL 1 kg4 i-3
woods strawberry FRVE 2 33 3
broadpetal strawberry FRVi 5 55 1-20



ENVIRONMENT UTILIZATION RESPONSE

LOCATION: North, central D - CAGE, PAMY

ELEVATION: 3000-6240 ft. (4935 ft) 1P . CARU, CACO, SYAL, HIAL
ASPECT: All aspects 1S - VAME, ARCO, FRAGA, ARNE, SPBE
SLOPE: 6-54% (27%) INV - VIAM, LATHY

TERRAIN FEATURES: Upper, middle, or lower 1/3 of slope,

on flat or convex surfaces in steep, rough to rolling terrain.

SOIL DEPTH: 28-40 in. (36 in.)

ASH DEPTH: 17-28 in, (23 in}

SURFACE SOIL TEXTURES: sandy loam

SUBSURFACE SOIL TEXTURES: sandy loam

COARSE FRAGMENTS: 18-45% (3296}

PARENT MATERIAL: Residuum or colluvium of igneous and metamorphic rocks with a mantie of volcanic ash or loess,

STAND AND OVERSTORY ATTRIBUTES (n = 4)
HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 150600 (311)
TOTAL BASAL AREA (SQ FT/ACRE): 108-162 (135)

TREE CANCPY COVERAGE (%): 47-123 (73)

STAND GBA (SQ FT/ACRE): 116-156 (138)

NO. BASAL SITE PROD.
SPECIES PLOTS  AREA AGE INDEX GBA INDEX
ABGR 3 19/8 63/86 118/42 188/159 99/89
PIPO 3 72/104 248/57 85/39 113/37 4i/18
PSME 2 73/95 83/121 116/172 146/101 76/369

Veg. Composition: Grand fir and Douglas-fir tend to co-dominate. Birchleaf spiraea (SPBE) and common snowberry
(SYAL) provide a shrub domination beneath grand fir stands. Pinegrass (CARU), elk sedge (CAGE) and heartlesf arnica
(ARCOQ) are present; often at higher coverages than the shrubs. The ABGR/SPBE plant association has close affiniities
to the Douglasfir serles vegetation as exempilified by high constancies of species more regularly associated with
Dougleas-fir plant associations.

Typal Comparisons: The ABGR/SPBE association differs from ABGR/CARU in the occurrence ard abundance. of
spirasa in the former type. The spirasa is the dominant and constant member of a diverse shrub group including
snowberry, rose, huckleberry, boxwood, prince’s pine, and willow. While these two associations are similar in distribu-
tion, ABGR/SPBE appears to have a deeper ash cap and greater soil water-holding capacity than ABGR/CARU. Tree
productivities are similar.

e 2 ! Relatl Sk,

Lareh, Douglasfir and ponderosa pine are all important seral tree species in this fype.
Oregon boxwood (PAMY), serviceberry (AMAL), and pinemat manzanita (ARNE) are important seral shrub species,
Herbs which tend o increase with soil surface disturbance and ungulate use are nortt sedge (CACQ), heartleaf

arnica (ARCO), strawberries, lupines, vetch (VIAM), peavines (LATHY) and long stalked clover (TRLOS3).

Manag t Considerations: Droughty soils, warm aspects, and competition from rhizomatous understory shrubs
and herbs are concerns for successful natural and artificial regeneration following harvest activities. Douglas-fit, pon-
dorosa pine, and larch are seral trees in this association. Stand of grand fir and Douglas-fir are suseeptible fo the insect
defoli , spruce buds and Douglas-fir tussock moth, Surface fires have historically favored the seraltrees and the
rhizomatous understory vegetation. There is seasonal use of the understory by both domestic livestock and big game;
passerines, grouse, and bear find food in the associated shrubs.

Relationship 1o Other Studles: Steele (1981) described ABGR/SPBE in central Idaho; Cooper, et al (1987) classified
ABGR/SPBE as a minor habitat type in north central idaho; Johnson and Simon (1987) classified ABGR/SPBE in the
southern Wallowa Mountains. Hall {1973) did not describe ABGR/SPBE but included this vegetation within the mixed
conlifer-pinegrass plant community type of the Blue Mountains,
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Grand fir/pineg! plant fatl
Ables grandis/Cal grostls rub
ABGR/CARU  (CWG1 13)

< ® 2 d
Canyon Creek RNA (Bear Valley RD, Malheur NF)

Table of Principal Species (n = 26)

$Species

grand fir
Douglas-fir
western larch
ponderosa pine
lodgepole pine

common snowberry
creeping Oregon-grape

pinegrass
elk sedge

white hawkweed
western hawkweed
heartleaf arica
yarrow

talleup lupine

other lupines

woods strawberry
broadpetal strawberry

Cods

ABGR
PSME
LACC
PIPO
PICO

SYAL
BERE

CARU
CAGE

HIAL
HiAL2
ARCO
ACMIL
LUCA
LUPIN
FRVE
FRVI

71

Bean
Cov (%)

%8

WA B BN NN

Cons. (%)

100
84
46
98
19

42
50

100
82

87
53
57
61
- 46
27
38
30

Range

1.78
1-60
1-37
1-70
2.25

1-3
1-3



ENVIRONMENT UTILIZATION RESPONSE

LOCATION: Central, south D - CAGE, CARU

ELEVATION: 4050-6500 #t. (5363 ft) 1P - SYAL, HIERA

ASPECT: Principally southerly sspects U - ARCO, ACMIL, FRAGA, LUCA
SLOPE: 2-80% (19%) INV - VIAM

TERRAIN FEATURES: Ridgetop, upper, middle, or lower 1/3
of slope, toesiope, or bottom on all surfaces in steep, rough,
rolling or undulsting terrain.
. SOIL DEPTH: 24-58 in. (38 in.)
ASH DEFTH; 6-31 in. (19 in.)
SURFACE SOIL TEXTURES: loamy sand, sandy loam, silt loam
SUBSURFACE SOIL TEXTURES: loamy sand, sandy loam, silt loam, silty clay loam, clay loam, clay
COARSE FRAGMENTS: 8-85% (36%)
PARENT MATERIAL: Hesiduum and/or colluvium of igneous, sedimentary, or metamorphic rocks with & mantle of ash.

STAND AND OVERSTORY ATTRIBUTES (n = 21)
HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 125-800 (339)
TOTAL BASAL AREA (80 FT/ACRE): 55-260 (151)

TREE CANOPY COVERAGE (%): 40-106 (85)

STAND GBA (8Q FT/ACRE): 86-213 (138)

NO. BASAL SITE PROD.
SPECIES PLOTS  AREA AGE INDEX GBA INDEX
ABGR 25 a7/21 121/34 87/8 198122 76115
LAOC 8 26/29 159/61 93/16 132/41 52/17
PSME 18 27/14 153/35 80/7 178/24 60/10
PIPG 24 98/29 264147 7714 130117 42/6
PICO 6 93/52 92/22 74/9 142/28 45/10

Vag. Composition: A nearly shrubless grand fir, Douglas-ir, and ponderosa pine dominated community with. high
coverage by pinegrass (CARU) and elk sedge (CAGE). The forb composition is usually limited with low coverages by
afew species. Prominent forbs are the haw! ds, lupines, strawberries and heartleaf arnica. Taileup lupine (LUCA) has
high fidelity in ABGR/CARU sommunities. Yery common plant assoclation in the Southern Blue and Ochooo Mountains,

Typal Comparisons: ABGR/CARU Is distinguished by a continuous sward of pinegrass (CARU). Elk sedge (CAGE) is
usually subordinate to the pinegrass understory. Shrubs are viually absent from the assoclation due to the competition
of the rhizomatous CARU aﬁg CAGE. Alternatively, elk sedge is abundant and dominant in the ABGR/CAGE plant
association, while- spiraea is conspicuous and dominates the shrub layer in the ABGR/SPBE plant association. Soils
have low water-holding capacily and characteristics dominated by the oceurrence of voloanic ash parent material,

$ fonal Relationshipe: Many stands will have & ponderosa pifie overstory dominance reflecting the repetitive
occuirence of underburning and subsequent slimination of grand fir. Western larch and lodgepole pine are ploneering
tree species following stand rep! t burns. Heartleaf arnica (ARCO), tailcup lupine (LUCA), and vetch (VIAM)

increase with ungulate disturbance.

L it Consld: Droughty soils, warm aspaects, and compatition from the rhizomatous pinegrass and elk
sedge are consideration in the development of appropriate regeneration alternatives for mature stands of this plant
assoc:atlon Douglas-fir, ponderosa pine, iarch, and lodgepole pine ocour as seral trees. As the grand fir component
i the stand piibility to insect defoliators Increases. Fire favors the fire-resistant PIPO, PSME, and LAOC
with a CARU understory. Elk, deer, cattle, and sheep use the grass and sedge understory late in the season after more
preferred forage has dried.

Relationship to Other Studies: Hall (1973) first described ABGR/CARU communities as part of the mixed conifer/
plnegrass plant community types. Steele (1981), Johnson and Simon (1987) described ABGR/CARU as limited types in
central Idaho and the southern Wallowa Mountains respectively.
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Grand fir/elk sedge plant assoclation
Ables grandis/Carex geyerl ’
ABGR/CAGE  (CWG1 11)

McCoy Creek Basin (Prairie City Rd, Malheur NF)

Table of Principal Species (n = 10)

Species Code Mean Cong. (%) Range
Cov (%) '

grand fir ABGR 41 100 590
Douglas-fir PSME 11 80 1-25
ponderosa pine PIPO i8 70 1-48
western larch LACC 3 20 2-3
common snowberry - SYAL 3 80 1-7
prince’s pine CHUM 3 40 17
creeping Oregon-grape BERE 3 30 25
ell sedge CAGE 25 100 260
pinegrass CARU 3 70 17
white hawkweed HIAL 2 50 1.7
heartleaf arnica ARCO 2 40 13
bigieaf sandwort ARMA3 4 50 2-10
woods strawberry FRVE 3 30 1-7
sidebells pyrola PYSE 2 30 1-3
rattlesnake plantain GOOB 1 30 11
yarrow ACMIL 2 30 1-3
taileup lupine LUCA 3 30 1-7
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ENVIRONMENT UTILIZATION RESPONSE

LOCATION: Central, south D - CAGE

ELEVATION: 4650-6750 ft. (6004 ) 1P - CARU, HIAL, SYAL
ASPECT: Principally southerly exposures 1) - ARCO, FRVE, ACMIL, LUCA
SLOPE: 1-86% (21%) INV - -

TERRAIN FEATURES: Ridgetop, upper, or middie 1/3 of slope on all
surfaces in steep, rough to rolling or undulating terrain,

SOIL DEPTH: 20-51 in. {33 in)

ASH DEPTH:

SURFACE SOIL TEXTURES: Sandy loam, foam, silt loam
SUBSURFACE SOIL TEXTURES: Sandy loam, loam, siit loam, silt
COARSE FRAGMENTS: 2-87% (44%)

PARENT MATERIAL: Residuum of igneous and metamorphic rocks.

STAND AND OVERSTORY ATTRIBUTES (n = 6)

HERBAGE PRODUCTION (LBS/ACRE AIfl DRY): 50-600 (215)
TOTAL BASAL AREA (SQ FT/ACRE): 80-292 (154)

TREE CANOPY COVERAGE (%): 30-92 (66)

STAND GBA (8Q FT/ACRE): 75-380 (176)

NO. BASAL 43 PROD.
SPECIES PLOTS = AREA AGE INDEX ~ GBA INDEX
ABGR 5 92/109 123/68 75/20 233/128 %072
PSME 3 15118 123172 79018 148145 51/46
PIPO 4 67/87 200/66 80/21 89/75 33/38

Veq. Composition: The ABGR/CAGE plant association ocours on the warm, dry end of the grand fir series. Ponderosa
pine and Douglas-fir are strongly associated with grand fir. Common snowberry (SYAL) is often present in limited
amounts, Elk sedge Is the dominant herbaceous plant; Pinegrass.is absent or limited in . Forbs appearing
at low coverage are bigleaf sandwort (ARMAB), white hawkweed (HIAL), and heartleaf arnica (ARCO)}.

Typal Comparisons: The ABGR/CAGE community occupies drier sites than ABGR/CARU and ABGR/ARCO. Soils have
the lowest water-holding capacity of the grand fir plant associations. Residual solls are prominent substrates; this
reduces pinegrass abundance and favors elk sedge,

S fonal Relatlonships: Many stands will have a p. pine o y domi reflecting the repetitive
oceurrence of past underburning with resultant elimination of grand fir. In the absence of fire disturbance, grand fir has
the potential to dominate these sites. With ungulate and soil surface disturbance lupines (especially LUCA), woods
strawberry (FRVE), heattleaf arnica (ARCO), and yarrow (ACMIL) increase. :

) "

Manag Consid : Warm, dry sites and competition frorn the rhizomatous elk sedge are considerations for
regeneration alternatives. Douglas-fir, ponderosa pine, and larch occur as seral trees. Stands of Douglas-fir and grand
fir are susceptible to spruce budworm and tussock moth defoliation and damage. Soil compactibility and movement by
water of the residual soils should be considered for grazing and silvicultural operations.

Relationship to Other Studles: The ABGR/CAGE plant association has not been previously described. It was included
as part of the mixed conifer/pinegrass pct by Hall (1973),
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Grand fir/heartieaf arnica plant community type
Ables grandis/Arnica cordifolia
ABGR/ARCO {no code)

The ABGR/ARCO plant community type is seral to the ABGR/CARU plant association. Environmental, soils, and tree
characteristics are summarized with the ABGR/CARU description.

Veyg. Composition: The seral nature of these communities Is expressed by the high constancy of seral ponderosa pine
and Douglas-fir with the grand fir. These are essentially shrubless communities where the pinegrass dominance of
ABGR/CARU has been replaced by heartieaf arnica patches that dominate the forest understory.

Typal Comparisons: ABGR/CARU late seral communities average over 50% CARU-CAGE cover with less than 10%
ARCO: ABGR/ARCO seral communities average 15% cover of CARU-CAGE stands with 25% heartleaf arnica associated.
The ABLA2/ARCO pct contains VAME, more mesic forbs (i.., false bugbane, Piper's anemone, round leaved violet), and
has spruce associated as apposed to PIPO and PSME.

S sssional Relationships: The ABGR/ARCO pet'is a seral stage of the ABGR/CARU plant association. Ponderosa
pine and Douglas-fir are seral to the grand fir. Pinegrass and elk sedge are dominated or codominated by heartleaf
arnica. With overgrazing and surface disturbance lupines {especially LUCA), strawberties, arnica, and hawhkweeds are
the prominent increasing forb species.

Manag C derath Treat similarly to the ABGR/CARU plant association vegetation.

UTILIZATION RESPONSE

D - CAGE

P - CARU, HIERA, OSCH, SYAL
I - ARCO, LUPIN, FRVE

INV -«

Relationship to Other Studies: The ABGR/ARCO pet has not been previously described.

Table of Principal Species (n.= 10)

Species Code WMean Cons. (%) Range
Cov (%)

grand fir ABGR 48 100 8.82
Douglas-fir PSME 20 100 1-43
ponderosa pine PIPO 21 80 3-48
western larch LACC 1 20 1-1
creeping Oregon-grape BERE 1 50 1-3
common snowberry SYAL 1 30 1-1
pinegrass CARU 4 80 16
elk sedge CAGE 11 100 3-25
heartleaf arnica ARCO 25 100 10-40
white hawkweed HIAL 2 50 1-3
western hawkweed HiAL2 1 40 1-2
tallcup lupine LUCA 4 60 1-10
other lupine LUPIN 8 40 312
woods strawberry FRVE 3 70 1-8
sweet cicely OSCH 3 50 1-4
mitella MIST2 1 40 1-1
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Lodgepole pine plant communliy types

The following lodgepole pine d teod plant y types are p ted as seral stages,of grend fir plant
associations described in the Blue and Ochoco A tains, Further pling, part of ional studles being

conducted for grand fir vegetation, will lead to a better understanding and description of this vegetation.

‘ Lodgepole plne {grand fir)/big hucideberry - twinfi plant untly type
Plnus contorta (Ables grandis)/Vaccinlum membr - LK B i
PICO(ABGR)/VAME-LIBO2 (n = 4) {CLS5)

This plant community type represents an early seral stage of the ABGR/LIBOZ plant association. The stand develops
from replacement crown fire in ABGR/LIBO2 communities. Lodgepole pine dominates on gentle slopes with larch often
present. Big huckleberry and twinflower are always present. Other shrubs usually associated are grouss huckleberry
(VASC), Oregon boxwood (PAMY), prince’s pine (CHUM) and p t ita (ARNE). Herbaceous vegetation
usually present are olk sedge (CAGE), northwestern sédge (CACO) pinegrass {CARU), hearﬂeaf arnica {ARCO), white
hawkweed (HIAL), violets, and Piper's anemone (ANPY.

Grand fir can be pr d by eliminating periodic fire and/or emphasizing fir i cultural practices. Lodgepols pine would
be favored by stocking level management to encourage rapid growth. Grand fir poles and saplings may be prone to
insect defoliators due to dense stocking of the sites.

This pet was desoribed In the Wallowa-Snake (Johnson and Simon 1887) as PICOABGR)/ALIBO2.

Ledgepole pine (grand fir)/blg hueldeberry{pinegrass plant communkty type
Pinus contorta {Ables grandls)/V: /Cal grostis
PICOABGR)/VAME/CARU (n=6) (CL$5)

This plant communily type represents an early seral stage of the ABGR/VAME plant association where lodgepole pine
dominates. Western larch is usually associated with low coverage. Big huckleberry (VAME) dominates on moderate
stopes with Oregon boxwood (PAMY), pinemat manzanita (ARNE), spiraca (SPBE), and prince’s pine (CHUM) usually
associated. Pinegrass (CARU) dominates the herbaceous vegstation. Lupines may be abundant in some stands.

This pet was differentiated from PICOABGRY/VAME based on the presencs of pinegrass. Both PICO (ABGR)/VAME and
PICO (ABGR)/VAME/CARU are considered seral stages of ABGR/VAME climax vegetstion.

The dominance by pmegtass may be helpful in the retardstion of overstocked trees. Grand fir will be promoted by
limination of pariod| p t fire. Lodgepole pine Is promoted by thinning to control stocking level. Defolistors
and bark besﬂes may be encouraged with lack of stocking control measures.

This pot was not described previously.

Lodgepole pine (grand fir)/big huckieberry plant ity type
Pinus contoria (Ablee grandis)/Vaceini 1
PICOABGR)VAME (n=2) (CLS5)

The PICOABGR)/VAME pot portrays an early seral stage of the ABGRVAME plant association where lodgepole pine
dominates. Western larch is present with relatively low coverage. Big huckleberry dominates the shrub and herbaceous
layers. Other shrubs ted are pinemat nita (ARNE), Oregon boxwood (PAMY), and prince’s pine (CHUM).
Other plants which may occur are grouse huckleberry (VASC), heartleaf arnica (ARCO) and northwestern sedge (CACO).

Promotion of lodgepole pine is accomplished by repetitive burning or thinning to enhance rapid growth by pine and
retardation of the grand fir. ingrowth by grand fir, competition, and subsequent growth declines may promote insect
problems. This pet is differentiated from PICOABGR)/VAME/CARU by lack of pinegrass associated in the stand,

Tﬁis plant community type was previously described by Hall (1973).
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Lodgepole pine (grand fir)/pinegrass plant community type
Pinus contorta (Ables grandis)/Cal: is rub
PICO(ABGR)/CARU {n=5) {CLGD)

The PICO(ABGR)/CARU pet portrays a lodgepole pine-dominated early seral stage of the grand fir/pinegrass plant
association. Western larch is usually ted at low co ge. Pinegrass dominates over ail herbaceous plants. Other
frequently occurring herbs are elk sedge (CAGE), woods strawberry (FRVE), sweet cicely (OSCH), white hawkweed
(HIALY; and heartleaf arnica (ARCO): Lupines may be prominent in disturbed undarstories.

The pinegrass, if abundant, may retard stocking, of help-in stocking level contrel. Promotion of lodgepole pine results
from repetitive burning and/or thinning to retard grand fir and promote spacing of the lodgepole pine. Insect defoliators
and bark beeties may be encouraged by stagnation of the trees.

This plant community type was not previously described in the Blue and Ochoco Mountains,

Lodgepole pine (grand fir)/grouse huckieberry/pinegrase plant community type
Plnus contorta {(Ablas grandis)/Vaccinl um/Cat: grosils rub

).

PICO(ABGR)/VASC/CARU  {n = 16)  (CLS4)

This plant community type represents a lodgepole pine dominated early seral stage of the ABGR/VASC piant associa-
tion. Western larch is usually assoclated at lower coverages. Grouse huckleberry dominstes the shrub layer. Oregon
boxwood {PAMY) and prince's pine (CHUM) are usually present. Big huckieberry may occur but is poorly represented
dueto the harshness of the site. Pinegrass and/or elk sedge are the dominant herbaceous plants. Forbs which frequently

occur are white hawl d (HIAD, fi d {EPAN}, lupines, and woods strawberiy (FRVE).
Lodgepole pine is pr d by repetitive fire and/or thinning by retarding grand fir and encouraging vigorous lodgepole
pine. The sites are cold but do not limit grand fir blishment. Insects and di of lodgepole pine increase as

stands stagnate or maturs.

This plant community type was. previously described by Hall (1973).

Lodgepole pine {grand fir)/blg huckleberry/bracken plant itles
Pinug contorta (Ables grandis)/Vaccinl b /Peridium aqullinum

)

PICO(ABGR)/VAME/PTAQ (v =1)  (CLSS)

This community appears to be an early seral stage of the ABGR/VAME plant iation where bracken (PTAQ) is
abundant beneath a dominant stand of lodgepole pine. Western larch was present. Big huckieberry dominated the
shrub layer, Herbaceous vegetation iated were strawberries, violets, and heartleaf arnica.

Further investigation Is necessary to learn more about the bracken dominance beneath seral stands in grand fir
vegetation, Bracken is known to be allelopathic and may inhibit growth of tree and understory species and affect
management options.

Lodgepole pine (grand fir)/pi i ita plant itles
Pinus contorta {(Ables grandis)/A hyl densi:
PICO(ABGR)/ARNE (0 = 1)

This Wity app to rep 1t an early seral stage where lodgepole pine co-dominates with western larch.over
a shrubby.understory comprised of big huckleberry (VAME) and pinemat manzanita (ARNE), Further investigation will
be required to determine successional assignment to either the ABGR/LIBO2 or ABGRVAME plant associations.
Pinemat manzanita response to tree overstory removal and burning is under study in grand fir series vegetation,




Lodgepole pine (grand fir)/Sltka alder plant communities
Pinus contorts (Ables grandis)/Alnus sinusta
PICOABGR)/ALSE (n=12) = (CLSS)

The PICO/ALS! plant communities may be a seral stage of ABGR/CLUN, ABGR/TABR/CLUN, and other grand fir plant
associations. pertaining to the moist end of the series. Sitka alder dominates beneath the lodgepole pine dominated
overstory. Grand fir, larch, Engelmann spruce and Dougles-fir may be present. Big huckleberry (VAME), princa’s pine
(CHUM), Oregon boxwood (PAMY), and Scouler willow (SASC) are other shrubs often occurring in these communities.
Forbs are low in abundance due to the dominance of, and competition from; Sitka slder.

More investigation is needed to assign this plant community to a plant association,
Grand fir-Alasks yeliow cedai/blg huckleberry plant communities

Abies grandis-Ch ypark 1 /;
ABGR-CHNO/NVAME  (n=1)

This relict stand of Alaska yellow-cedar occurs in the Aldrich Range of the Bear Valley Ranger District at 5600 ft. The
dense tree overstory is dominated by 200 year old Alaska yellow cedar with 180 year old grand fir on a north aspect,
Big huckleberry, sidebells pyrola, and prince’s pine are the most prominent plants in the forest understory. The stand
has been protected as & Botanic Area on the Malheur National Forest.
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Lodgepole pine/pineg plant fati
Pinus contorta/Calamagrostis rub
PICO/CARU  (CLS4 16)

s
Fly Creek (L.a Grande RD, Wallowa-Whitman NF)

Table of Principal Species (n = 8)

Specles Code Mean Cons. (%) Range
Cov (%)

Lodgepole pine PICO 81 100 33.90
grouse huckieberry VASC 30 50 1-80
pinemat manzanita ARNE 8 28 i-18
creeping Oregon grape BERE 2 25 1-3
buffaloberry SHCA 5 25 1-8
pinegrass CARU 25 100 B8-80
elk sedge CAGE 18 62 1-50
Ross’ sedge CARO 2 37 1-3
heartleaf arnica ARCO 3 37 15
taileup lupine LUCA 4 25 2.5
silvery lupife LUARS 11 37 1-24
broadpetal strawberry FRW 3 75 110
woods strawberry FRVE 2 62 1-8
violets VIOLA 2 87 1-8
yarrow ACMIL 1 62 12
fireweed EPAN 1 75 1-1
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ENVIRONMENT UTILIZATION RESPONSE

LOCATION: Central, south D - CAGE

ELEVATION: 4000-5675 ft. (5163 #t) P - CARO, CARU

ASPECT: All aspects U - ARCO, LUCA, FF\AGA ACMIL
SLOPE: 2-30% (14%) INV - EPAN

TERRAIN FEATURES: Lower 1/3 of slope, toeslope, or bottom

position on all surfaces in steep, rolling to undulating,

or fiat terrain.

SOl DEPTH: 30-58 In. {41 in)

ASH DEPTH: 12-22 in. (17 in.)

SURFACE SOl TEXTURES: sandy loam

SUBSURFACE SOIL TEXTURES: sandy loam, sandy clay

COARSE FRAGMENTS: 5-51% (30%)

PARENT MATERIAL: Residuum and colluvium of igneous rocks, most with a mantle of ash.

STAND AND OVERSTORY ATTRIBUTES (n=8)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 150-450 (313}
TOTAL BASAL AREA (SQ FT/ACRE): 80-162 (122)

TREE CANOPY COVERAGE (%): 33-20 (84)

STAND GBA (SQ FT/ACRE): 124-146 (133)

NO. BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX GBA INDEX
PICO 8 120/29 94/20 73/6 132/4 42/5

Veg. Composition: Lodgepole pine dominates. Presence by other regenerating tree species is incidental {or Jess than
1%). Western larch is usually absent. The dominant understory plant is pinegrass (CARU) with elk sedge {(CAGE)
strongly. iated. G huckleberry (VASC) may dominate over pinegrass on some sites. Prominent forbs are
hearlleat arnica (ARCO), lupines, strawberries, and violets.

Typal Compariscns: In the PICC/CARU . plant association, pinegrass dominates an tially h ous understory.
Lodgepole pine is dominant; true firs incidental. Unlike PICO(ABGR)/CARU communities, larch is not usually associated.
An occasional subalpine fir may occcur and grouse huckleberry is sometimes abundant in c!umax PIPO/CARU due to the
cold, frost-prone ervironment.

@, 1 1 3 31,

ps: The lodgepole pine/pinegrass community is considered climax on sites which have jost
the potential to grow and maintain true fit resulting from the topographic orientation where:cold air inhibits fir establish-
ment and growth, Periodic stand replacement burns have provided the even-aged stand structure usually found.

Species pioneering alter these burns are fireweed, lupines, pinegrass, buffaloberry, and pinemat manzanita.

P 2 0 ek 'y

Competition from the rhizomatous pinegrass and olk sedge, as well as droughty, cold
soils, patenual bark bestle outbreaks, and pockat gopher incidence are factors to consider for silvicultural operations.
Fire perpetuates this c¢ ity---stand rep 1t fires promote even-aged stands while sutface fires lead to muttnple~
age classes. The understory provides forage for domestic stock and deer and elk.

Felationship fo Other Studles: Plister, etal (1877) described PICO/CARU as a community type in Montana; Steele
(1981) described PICO/CAGE as a community type in central [daho. Both authors felt these could be climax in certain
topographic settings. Hall (1973); Johnson and Simon (1987) treated PICO/CARU communities as seral to true fir plant
associations.



Douglas-fir/blg huckieberry plant lath
Pseud ga menziasll/V; k
PSME/VAME  (CDS8 21)

B

Hibbard Guich (Baker RD, Wallowa-Whitman NF)

Table of Principal Species (n = 5)

Species Code Mean - Cons. {%) Range
Cov {%)

Douglas-fir PSME 27 160 2040
ponderosa pine PIPO 17 100 4-20
western larch LAOC 5 40 37
big huckisberry VAME 36 100 20-60
spiraea SPBE 3 100 1-4
baldhip rose ROGY 1 100 1-3
pinemat manzanita ARNE 4 40 1-7
pinegrass CARU 35 100 15-60
elk sedge CAGE ' 4 100 37
northwestern sedge CACO 2 80 1-3
white hawkweed HIAL 2 60 13
tailcup lupine LUCA 1 860 14
broadpetal strawberry FRVI 2 40 12
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ENVIRONMENT UTILIZATION RESPONSE

LOCATION: Central D - CAGE, PAMY

ELEVATION: 4050-5250 ft. (4690 ft.) IP - CARU, CACO

ASPECT: All aspects U - VAME, ARNE, LUCA, FRVI, SPBE
SLOPE: 8-80% (30%) INV - PTAQ

TERRAIN FEATURES: Middle 1/3 of slope on all surfaces in

steep, rolling terrain.

SOIL DEPTH: 35 in.

ASH DEPTH: 10 in.

SURFACE SOIL TEXTURES: sandy loam, silt

SUBSURFACE SOIL TEXTURES: sandy loam

COARSE FRAGMENTS: 37-59% (45%)

PARENT MATERIAL: Residuum and colluvium of ignecus, sedimentary, and metamorphic rocks, some with a mantle ¢
ash.

STAND AND OVERSTORY ATTRIBUTES (n = 1)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 275-650 (441)
TOTAL BASAL AREA (SQ FT/ACRE): (130)

TREE CANOPY COVERAGE (%): 40-60 (47)

STAND GBA (SQ FT/ACRE): 87

NO. BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX GBA INDEX
PSME 1 80/- 145/~ 79/ 90/- 28/-
PIPO 1 20/ 148/- 78/- 80/ 25/-

Veg. Composition: This plant association portrays the Douglas-fir climax community with big huckleberry (a shrub mon
commonly occurring with true fir climax communities). Big huckleberry extends onto these warmer sites with plants tha
typically .occupy the drier, warmer end of the grand fir series vegetation (i.e., spiraea, elk sedge, pinegrass).

Typal Comparisons: Compositionally. similar to PSME/CARU with the addition of the low shrub, big huckiebern
(VAME); this plant association has a distribution on cool, moist sites. of the PSME series.

Successlonal Relationships: Western larch and ponderosa pine are seral tree species. Seral species for the type an
pinemat manzanita (ARNE), Oregon boxwood (PAMY), ereeping Oregon-grape (BERE), heartleaf arnica (ARCO), brack
en {(PTAQ), tailcup lupine (LUCA), and strawberries.

wa 3 ' -~

o] A broad range of resource values can be emphasized on sites of this plant associatior
Concern for shrub competition may indicate machine scarification as a silvicuitural-tool on appropriate sites. Ungulat:
use is light, but big huckleberry provides food for grouse and beat. Fire favors ponderosa pine and larch, common sere
tree species within this association.

Relationship to Other Studies: The PSME/VAGL habitat type is a major type in Montana where Pfister, et al (1977
described it. Steele (1881) found it to be an incidental type in central Idaho, as did Cooper, et al (1887} in northern Idah¢
it is an incidental plant association in the Wallowa-Snake (Johnson and Simon - 1887).
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bark plant £t

PSME/PHMA  (CDS7 11)

Table of Principal Species (n = 19)

Spacies

Dougflas-fir
ponderosa pine
western jarch

ninebark

common showberry
setviceberry

baldhip rose

spiraea

creeping Oregon-grape
oceanspray

pinegrass
olk sedge

woods strawberry
heartleaf arnica
yarrow

mitella

false Solomon's seal

Code

PSME
PIPO
LACC

PHMA
SYAL
AMAL
ROGY
SPBE
BERE
HODL

CARU
CAGE

FRVE

ARCO
ACMIL
MisT2
SMRA
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North Fork John Day Canyon (North Fork John Day D, Umatilla NF)

RMean
Cov (%)

37
16

13

G W

16
"

NN

Cons. (%)

100
57
26

100
94
73
73
73
42
42

89
100

68
83
52
36
36

Range

5.80
1-51
1-18

15-80
1-40
1-10
1-20
1-20
15
2-10

347
1-27

1.7
1-8
1-3
27
1-3



ENVIRONMENT UTILIZATION RESPONSE

LOCATION: North, central D - CAGE, AMAL

ELEVATION: 2360-5800 ft. (3625 ft) P - CARU, SYAL

ASPECT: Principally northerly exp. 143 - FRVE, ARCO, ACMIL, SPBE
SLOPE: 3-120% (63%) INV - EPAN, LATHY, VIAM

TERRAIN FEATURES: Upper, middie, or lower 1/3 of slope

on flat or convex surfaces in steep, rough to rolling terrain,

SOIL DEPTH: 18-70 in. {40 in.)

ASH DEPTH: 5-24 in. (12 in.)

SURFACE SOIl. TEXTURES: sandy loam, siit

SUBSURFACE SOIL TEXTURES: sandy loam, silt, silty clay loam

COARSE FRAGMENTS: 10-65% (39%)

PARENT MATERIAL: Residuum and colluvium of igneous and sedimentary rocks, some with a mantle of ash or loess

STAND AND QVERSTORY ATTRIBUTES (n = 10)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 150-535 (273)
TOTAL BASAL AREA (8Q FT/ACRE}: 50-168 (105)

TREE CANOPY COVERAGE (%): 10-84 (48}

STAND GBA (8Q FT/ACRE): 74-204 (117)

. NO, BASAL SITE PROD,
SPECIES PLOTS AREA AGE INDEX GBA INDEX
PSME 9 64/19 109/37 88/13 124/53 50/21
PIPO 4 62/66 185/121 88/19 125/50 47/23
LAOC 3 35/98 156/214 97/39 ©115/145 49/75

Veg. Composition: A steep canyon slope forested community dominated by Douglas-fir with ponderosa pine usuall
assoclated; larch is infrequent. Ninebark (PHMA), common snowberry (SYAL), spirasa (SPBE), serviceberry (AMAL]
and baldhip rose(ROGY) are the principal shrubs. Principal herbs are pinegrass (CARU), olk sedge (CAGE), wood
strawberry (FRVE), and heartieaf arnica (ARCOQ). Aspect strongly controls the distribution of these communities.

Typal Comparisons: Physiognomy and composition are similar to PSME/HODI stands but the tall shrub component i
dominated by ninebark, not oceanspray. Tree productivities are moderate in this association with PIPO, PSME, an.
LACC all showing similar potential, ’

Successional Relatlonships: Stand replacing fire has been the principal modifying event. Stands are replaced wit
shrubfields dominated by ninebark; oceanspray, Scouler willow, Rocky Mountain maple, cherry, and serviceberry. Th
pinegrass-elk sedge stand may also be promoted by tree-replacement burns. Forbs exhibiting an Increase with fire |
PSME/PHMA, are firewead (EPAN), peavines (LATHY), vetch (VIAM), heartleaf arnica (ARCO); and asters.

Manag Congideratl Steep slopes and shrub and grass competition create concerns for timber managemen
Silvicultural operations that consider stocking requir ts, operabllity o ints, and animal-related problems ar
applicable in this type. Plant species are fire-resistant and post-fire recovery occurs relatively quickly. in most situation:
Fire will promote shrubfields with a grass-sedge mosalc, These plants are rhizomatous and competition Is intense. Ver
difficult 1o regenarate tress in loss than 10 years. These early successional communities provide valuable browse ¢
deer and elk. Older stands provide hiding or thermal cover. A relatively droughty forest; mistietoes and root rots ar
common,

Relationship to Other Studies: Described in eastern Washington by Daubenmire (1968); by Hall (1973) in the norther
Blue Mountains; by Pfister, et al (1977) in Montana; by Steele (1981) in central idaho; by Cooper, et al (1987) in norther
Idaho; by Williams and Lilybridge (1983) and by Clausnitzer and Zamora (1987) in northern Washington; and L
Johnson and Simon (1987) in the Wallowa Mountains.
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Table of Principal Species (n = 8)

Specles

Douglas-fir
ponderosa pine

oceanspray

Rocky Mtn. maple
ninebark
serviceberry

roses

common snowberry
spiraea

creeping Oregon-grape

pinegrass

alk sedge
western fescue
Columbia brome
blue wildrye

heartleaf arnica
woods strawberry
white hawkweed
Piper's anemone
bracken

bigleaf sandwort
swest cicely

Mill Creek (Walla Walla RD, Umatilla NF)

Code

PSME
PIPO

HODI
ACGL
PHMA
AMAL
ROSA
SYAL
SPBE
BERE

CARU
CAGE
FEOC
BRVU
ELGL

ARCO
FRVE
HIAL
ANP|
PTAQ
ARMA3
OSCH

85,

- NN O

- A WSRO

Cons. (%)

100
100

100
&2
50
75
75

100

© 75
37

62
50
82
75
37

50
62
50
75

62
]
50

Range

3-85
3-60

10-50
1-8
17
1-10
1-3
5-60
115
1-5

320
1-15
1.3
13
1-2

315
1-3
1-8

1-8
1-5
1-2



ENVIRONMENT UTILIZATION RESPONSE

LOCATION: North . D - AMAL, CAGE, BRVU
ELEVATION: 2135-3460 ft. (2682 ft) 1P- CARU, HIAL, ELGL, TRLO, SYAL
ASPECT: Principally southerly exposures 1U - FEOC, ARCO, FRVE, SPBE

SLOPE: 4.55% (26%) INV - PTAQ
TERRAIN FEATURES: Lower 1/3 of slope, toeslope, or bottom position .

onflat or convex suriaces in steep, rough to rolling terrain.

SOIL DEPTH: 40-60 in. (50 in.)

ASH DEPTH: 18 in.

SURFACE SOIL TEXTURES: siit

SUBSURFACE SOIL TEXTURES: silt, sifty clay loam

COARSE FRAGMENTS: 45-68% (57%)

PARENT MATERIAL: Residuum and colluvium of igneous or sedimentary rocks, some with a mantle of ash.

STAND AND OVERSTORY ATTRIBUTES (n = §)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 200-400 (258}
TOTAL BASAL AREA (SQ FT/ACRE): 115-256 (162)

TREE CANOPY COVERAGE (%): 35-70 (57)

STAND GBA (SQ FT/ACRE): 153-208 (184)

NO. BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX GEBA INDEX
PSME 5 48/44 7419 117721 180/62 96/32
PIPO § 110/55 104/74 107/24 181/47 84/35

Veg. Composition: A common community on lower canyon slopes and bottoms in the northern Bius Mins. Douglas-fir
and ponderosa pine co-dominate over a shrub-grass mosaic in the understory. Oceanspray (HODI), serviceberry
(SYAL), spiraea (SPBE), and common snowberty (SYAL) are the principal shrubs. Pinegrass (CARU), etk sedge (CAGE),
Columbia brome (BRVU), woods strawberry (FRVE), and western fescue (FEQC) are the more common herbs,

Typal Comparisons: This plant association is found on moderately warm sites; elevations range lowest of the serles and
exposures are principally southerly. HODI dominates the tall shrub component; PHMA, if present, has less than 5%
coverage. Basal areas, tree productivities, and stockability are the highest of the PSME series for Douglas-fir and
ponderosa pine.

Successional Relstionshlps: Ponderosa pine is seral to Douglas-fir. Ungulate disturbance to these communities may
provide increased dominance by pinegrass, eik sedge, Oregon-grape (BERE), blue wildrye (ELGL), heartleaf arnica
{ARCO), bracken (PTAQ) and long stalked clover (TRLO). :

M t Conslderatic Silviculturally, a wide range of even-aged and uneven-aged systéms are approptiate.
Other resource values of individual stands are considerat to limit application. Winter habitat for deer.and elk,
summer forage for ungulates, assthetics, and recreation are a few assoclated with sites supporting this plant association.
Plant sp are fir istant; many resprout readily or, for tree species, are protected by thick bark. Competition from
shrubs and grasses should be considered during regeneration activities.

Relationship to Other Studles: First described by Hall (1973) in the northern Blue Mountains; described by Clausnitzer
and Zamora {1887) on the Colville Indian Reservation in northern Washington; and described inthe Review Draft for the
Yakima Indian Reservation of west central Washington by John and Tart (1986),
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Table of Principal 8pecies (n = 29)

Species

Douglas-fir
ponderosa pine
western larch
western juniper

common snowberry
baldhip rose
serviceberry

spiraes

creeping Oregon-grape
squaw. currant

pinegrass

elk sedge

blue wildrye
western fescue
western needlegrass

heartleaf arnica
woods strawberry
broadpetal strawberry
yarrow

western hawkweed
tailcup lupine
meadowrue

vetch

showy aster

Code

PSME
PIPO

LACC
JUOC

SYAL
ROGY
AMAL
SPBE
BERE
RICE

CARU
CAGE
ELGL
FEOC
STOC

ARCO
FRVE
FRVI
ACMIL
HIAL2
LUCA
THOC
VIAM
ASCO

87

Mean
Cov (%)

30
22

N @

GO WU -G w,

Cons. (%)

100
96
13
24

100
65
51

Range

5-82

]

2-20
1-5

5-80
15
1-10
1-10
1-10
15

1-40
2-60
1-25
1-7
1-8

1-20
1-10
1-20
1-15
1.3

1-15
1186
1-15
1-10



ENVIRONMENT UTILIZATION RESPONSE

LOCATION: North, central, south D - CAGE, AMAL

ELEVATION: 2400-5575 ft. {4008 fi.) 1P - CARU, ELGL, POPR, SYAL

ASPECT: All aspects U - ARCO, GRAGA, ACMIL, LUCA, SPBE
SLOPE: 3-70% (30%} INV - LATHY, VIAM

TERRAIN FEATURES: Upper, middle, or lower 1/3 of siops,

toestope, or bottom position on all surfaces in steep, rough to rolling

or undulating terrain.

SOIL DEPTH: 16-68 in. (34 in)

ASH DEPTH: 10-24 in (17 in.)

SURFACE SOIL TEXTURES: sandy loam, silt loam, silt

SUBSURFACE SOIL TEXTURES: sandy loam, silt loam, silt, silty clay loam, clay loam

COARSE FRAGMENTS: 3-86% (38%)

PARENT MATERIAL: Residuum and colluvium of ignecus and sedimentary rocks, some with a mantle of ash or loess.

STAND AND OVERSTORY ATTRIBUTES (n = 26)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 125-1000 (412)
TOTAL BASAL AREA (SQ FT/ACRE}: 52.214 (105)

TREE CANOPY COVERAGE (%): 19-92 (53)

STAND GBA (8Q FT/ACRE): 48-254 (124)

NO. BASAL SITE PROD.
SPECIES PLOTS  AREA AGE INDEX GBA INDEX
PSME 23 53/18 118/25 89/5 138/22 56/10
PIPO 22 49/17 162/28 83/6 119/23 43/11
LACC 4 17/22 173/160 98748 93/59 42/41

Veg. Composition: Douglas-fir and ponderosa pine are common on these sites; ponderosa pine may dominate (but
Douglas-fir demonstrates potential to succeed). Common snowberry (SYAL) and spiraea (SPBE) form a shrub layer; elk
sedge (CAGE) and pinegrass (CARU) dominate the herbaceous vegetation. Baldhip rose (ROGY), creeping Oregon-
grape {BERE) and serviceberry (AMAL) are prominent shrubs at low coverage.

Typal Comparisons: This plant tion is ¢h d by the occurrence and abundance of a thizomatous low
shrub layer dominated by common snowberry on warm, mesic sites. Tree productivities, basal ares, and stockability are
similar to the PSME/PHMA plant assoclation,

Successional Helatlonehips: Ponderosa pine generally precedes Douglas-fir as the principal seral tree species. Forbs
abundant in early soral stages are asters, peavines, heartleaf arnica (ARCO), tailcup fupine (LUCA), vetch (VIAM),
strawberries, dnd dowrue (THOC}. Smooth brome {BRIN), mountain brome (BRCA), and Kentucky bluegrass
(POPR) ofteri increase with disturbance. .

Manag it Conslderath As in the Douglas-firtall shrub i ) petition from rhi tous understory
vegetation (SYAL, SPBE, CARU, CAGE) and animal use are factors to consider in choosing appropriate timber manage-
ment systems. Plant species are fire-resistant; recurrent fire promotes ponderosa pine and pinegrass on this type. Animal
use is high--deer, ok, caltle, grouse, and passerines all ulilize this habitat seasonally.

Relationship to Other Swdies: Described by Daubenmire (1968) in eastern Washington; by Piister, et al {(1877) in
Montana; by Steele (1981) in central Idaho; by Cooper, et al (1987) in northern ldaho; Williams and Lilybridge (1983)
in north central Washington; Williams, et al (1991), and Clausnitzer and Zamora (1887) in northeast Washington.
Johnson and Simon {1987} described PSME/SYAL in'the Wallowas of northeast Oregon.
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PSME/SYOR

Table of Principal Species (n = 4)

Species

Douglas-fir
ponderosa pine
western juniper

mountain snowberry
creeping Oregon-grape
squaw currant

cherrios

seyviceberry

Cregon boxwood

elk sedge
pinegrass
bottiebrush squirreltail

heartleat amica
yarrow

woods strawberry
broadpetal strawberry
western hawkweoed
tailcup lupine
Solomon’s seal

Rough Canyon Z‘écg Summit RD, OEhoco NF)

Code

PSME
PIPO
JUOC

SYOR
BERE

RICE

PRVI, PREM
AMAL
PAMY

CAGE
CARU
SIHY

ARCO
ACMIL
FRVE:
FRVI
HIAL2
LUCA
SMILA

89

100
75
75
75
75

75
75

E885383

1-20

510

3-10
25

10410
1-3



ENVIRONMENT UTILIZATION RESPONSE

LOCATION: North, central, south D - CAGE

ELEVATION: 3800-5480 f. (4885 ft.) P - CARU, SYMPH, ELGL

ASPECT: Principally southerly exposures U - ARCO, ACMIL, FRAGA, PENST, LUCA
SLOPE: 10-52% (33%) INV - LATHY

TERRAIN FEATURES: Ridgetop, upper, or middle 1/3 of slope on all
surfaces in steep, rough to rolling or undutating terrain.
PARENT MATERIAL: Residuum and colluvium of igneous or metamorphic rocks.

STAND AND OVERSTORY ATTRIBUTES (n = 8)
HERBAGE PRODUCTION (LBS/ACRE AIR DRY):
TOTAL BASAL AREA (SQ FT/ACRE):

TREE CANOPY COVERAGE (%): 25-44 (38)
STAND GBA (SQ FT/ACRE):

Vag. Composition: Douglas-ir, ponderosa pine, and western juniper combine with a rich variety of shrubs to enhance
the landscape and species diversity of the forested area. Mountain snowberry, cherries, and squaw currant are principal
shrubs, Elk sedge and pinegrass are the predominant herbaceous plants,

Typal Comparisons: The dominant shrub on sites supporting this plant assoclation Is non-rhizomatous mountain
snowberry. Common snowberry was not found. Dry ridgetops and slopes at the upper elevational range for the PSME
series are sites identified for this type.

S lonal Reletionships: Co-dominance by pine and Douglas-fir is common in these communities. Herbaceous
plarits increasing with ungulate distrubance in PSME/SYOR are peavines (LATHY), pensternons (PENST), tallcup lupine
{LUCA), strawberries, biue wildrye (ELGL), and heartleaf arnica {(ARCO).

Manag Consldi Shrub competition may limit the range of regeneration activities on harsh sites. Ungu-
lates use sites for shading and browsing; mountain snowberry provides additional browse in shrub-poor areas of the
southern Blue Mountains,

Rolationship to Other Studies: Plister, et al (1977) described PSME/SYOR in Montana; Steele (1981) found it in
east-contral ldaho and in Wyoming (1983); Williams and Lilybridge (1983) described PSME/SYOR in north-central
Washington; Johnson and Simon (1987) described PSME/SYOR in the Wallowa Mountains of northeast. Oregon.



Douglas-fir/plneg plant ot
Peeudotsuga menziesli/Cal t
PSME/CARU  (CDG1 12)

Chicken Hill (La Grande RD, Wallowa-Whitrnan NF)

Table of Principal Species (n = 24)

Specles

Douglas-fir
ponderosa pine
grand fir

common snowberry
creeping Oregon-grape
baldhip rose

spiraea

pinegrass

olk sedge
northwestern sedge
western fescue

heartleaf arnica
yarrow

broadpetal strawberry
talleup lupine

white hawkweed
western hawkweed

Code

PSME
PIPO
ABGR

SYAL
BERE
ROGY
SPBE

CARU
CAGE
CACO
FEQC

ARCO
ACMIL
FRVI
LUCA
HIAL
HIAL2

a1

Mean
Cov (%)

vonon pEY

=
- BN

N SN

Cons. {%)

100
85
37

75
66
M

45
62

Range

670
183
1-4

880
1.35
118
1.3



ENVIRONMENT ) UTILIZATION RESPONSE

LOCATION: Morth, central, south D - CAGE

ELEVATION: 4050-5900 ft. (4908 ft.) IP - CARU, CACO, HIERA, SYAL
ASPECT: All aspects . U - FEOC, ARCO, ACMIL, FRVI, LUCA
SLOPE: 3-80% (20%) INV - LATHY, VIAM

TERRAIN FEATURES: Ridgetop, upper, middle, or lower 1/3 of

slope on flat or convex surfaces in steep, rough to rolling

or undulating terrain.

SOIL DEPTH: 16-70 in. (38 in)

ASH DEPTH: 8-42 in. (23 in)

SURFACE SOIL. TEXTURES: sandy loam, silt

SUBSURFACE SOl TEXTURES: clay loam

COARSE FRAGMENTS: 8-72% (35%)

PARENT MATERIAL: Residuum and colluvium of igneous, sedimentary, or met phic rocks, most with a mantle of ash
or loess.

STAND AND OVERSTORY ATTRIBUTES (n = 18)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 228-645 (382)
TOTAL BASAL AREA (SQ FT/ACRE): 70-213 {117)

TREE CANOPY COVERAGE (%): 46-86 (61)

STAND GBA (SQ FT/ACRE): 79-182 (115)

NO. BABAL SITE PROD,.
SPECIES PLOTS  ABREA AGE INDEX GBA INDEX
PSME 17 3714 134/39 81/6 133/18 46/8
PIPO 18 77118 243/33 75/4 106/14 33/8

Veg. Composition: Ponderosa pine commonly dominates in PSME/CARU stands from its greafer fire resistance.
Douglasir is the climax dominant, however. Common snowberry (SYAL) and creeping Oregon-grape (BERE) are
common but in low coverage within the pinegrass-elk sedge dominated ground cover. Hearlleaf arnica (ARCO) is the
most prevalent forb,

Typal Comparisons: Understory domi by the rhizomatous grass and sedge;, CARU and CAGE, typify stands
representing this plant association. Low shrubs, while ubiquitous, sre somewhat inconspicucus in the pinegrass
dominated understory, Sites supporting this type represent some of the highest elevation occurrences of the PSME
series in the Blue Mountains. Most sampled stands had soils with a mantle of voloanic ash, Qverstory productivity is
moderate.

Successional Relationships: Ponderosa pine is the principal seral tree species. Spiraea (SPBE) and Oregon-grape
(BERE) may be more abundant in early seral stands. Pinemat manzanita (ARNE) and ceanothus (CEVE) are pioneers
following fire along with pinegrass-elk sedge. Peavines (LATHY), vetch (VIAM}, tailcup lupine (LUCA) and heartleaf
arnica (ARCO) are forbs that increase with distrubance in the type.

M C i Reg tion activities that consider competition- from rhizomatous grasses and
sedges, potential pocket gopher popu!at\ons wildlife and cattle damage of seedlings, and soil drought are appropriate
in the PSME/CARU plant association. Big game and cattie may make heavy seasonal use of understory grasses, sedges
and assoclated forbs. The association recovers quickly from fire; ponderosa pine, pinegrass, and seral shrubs (CEVE
and SASC) are promoted by recurrent fire. Buckbrush serves as passerine habitat as well as a nitrogen-fixer for the site.

Relatl p to Other Studies: Daubenmire (1968) described the PSME/CARU habitat iype in eastern Washington; Hall
(1973) incorporated PSME/CARU in the mixed. conifer-pinegrass p.c.t. in the Blue Mountains; Pfister, et al (1977)
described PSME/CARU in Montana; Stoele (1981) considered PSME/CARL a major habitat type in central ldaho;
Cooper, et al (1987) found it to be incidental in northern idaho; Williams and Lilybridge (1983) and Williams, et al (1991),
described it in northern Washington, Clausnitzer and Zamora described PSME/CARU orthe Colville indian Reservation.
Johnson and Simon (1987) described it in the Wallowas.
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Douglas-fir/elk sedge plant sssoclation
Pssudotsuga moenziesli/Carex geyerl
PSME/CAGE  (CDG1 11)

Dry Fivemile Creek (North Fork John Day RD, Umatilla NF)

Table of Principal Species (n = 7)

Specles Code Moan © Cons. (%) Range
Cov (%)

Douglas-fir PSME 36 100 10-80
ponderosa pine PIPO 30 100 1541
grand fir . ABGR 3 28 1-4
common snowberry SYAL 2 42 1-2
baldhip rose ROGY 1 42 11
creeping Oregon-grape BERE 2 s 7
squaw currant RICE 4 28 25
spiraes SPBE 2 42 1-3
olk sedge CAGE 34 100 10-80
pinegrass CARU 2 42 1-3
western fescue FEQOC 3 28 2-3
Wheeler's bluegrass PONE 4 7 17
heartleaf arnica ARCO 5 57 1-10
broadpetal strawberry FRVI 3 57 15
tailcup lupine 1LUCA 3 42 1-5
yarrow ACMIL 2 87 1-4
penstemon PENST 1 42 1-4

93



ENVIRONMENT UTILIZATION RESPONSE

LOCATION: Central, south D - CAGE

ELEVATION: 4575-5980 ft. (4942 it IP - CARU, PONE, 8YAL, CACO
ASPECT: All aspects U - FEOC, ARCO, FRVI, LUCA, ACMIL
SLOPE: 2-55% (13%) INV - -

TERRAIN FEATURES: Ridgetop, upper, or middie 1/3 of slope

on flat or convex surfaces in steep, rough to rolling or

undulating terrain,

SOIL DEPTH: 20-34 in. (29 in.)

ASH DEPTH:

SURFACE SOIL TEXTURES: sandy loam, silt loam

SUBSURFACE SOIL TEXTURES: sandy loam, silt loam

COARSE FRAGMENTS: 15-40% (27%)

PARENT MATERIAL: Residuum and colluvium of igneous and sedimentary rocks with mixed loess.

STAND AND OVERSTORY ATTRIBUTES (n = 6)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 125-450 (303)
TOTAL BASAL AREA (SQ FT/ACRE): 70-140 (104)

TREE CANOPY COVERAGE (%): 40-100 (67)

STAND GBA (SQ FT/ACRE): 71-131 (96)

NO. BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX GBA INDEX
PSME 4 33/12 79/35 71/10 128/52 36/23
PIPO [ 67/31 215/63 68/6 83/17 23/5

Veg. Composition: The PSME/CAGE plant association denotes a drier environment where elk sedge dominates and
persists competively over pinegrass. Shrub coverage is low. Elk sedge is the dominant herbaceous plant. Heartleaf
arnica (ARCO), broadpetal strawberry (FRVY, and Wheeler's bluegrass (PONE) are other plants usually occurring in
PSME/CAGE communities. Wheeler's bluegrass demonstrates a higher fidelity to PSME/CAGE than to PSME/CARU.

Typal Comparisons: Although similar in appearance to the PSME/CARU plant tion, this iation is dominat-
ad by elk sedge in the understory rather than pinegrass. Pinegrass, with its greater affinity to ash, is less competitive than
elk sedge on the drier, ash-free residuum. Shrub cover is inconspicuous. Overstory productivity is similar to the
PSME/CARU type.

Successional Relationships: Ponderosa pine is seral to Douglas-fir, Pinemat manzanita (ARNE) and ceancthus (CEVE)
are ploneers tollowing fire and often persist well into mid seral stages. Heartleaf arnica (ARCO), strawberries, tailcup
fupine {LUCA}, and northwestern sedge (CACO) often increase following ground surface disturbance,

Manag t Conslderati Moisture petition from the rhizomatous elk sedge (CAGE) is a concern for regenera-
tion establishment, Sites supporting this type have residual soils with about.1/2 the water holding capacity of soils
supporting the PSME/CARU type. Soil drought should be considered in silvicultural operations. Fire impacts community
composition by promoting seral herb, shrub, and free establishment. Elk sedgs is fire-resistant, however. Ungulate use
occurs early in the grazing season. ‘

Relationship to Other Studies: Pfister, et al (1977) first described the PSME/CAGE h.t. in Montana as drier with a wider
amplitude than the PSME/CARU ht. Stesle {1981} found PSME/CAGE to ocoupy drier aspects than PSME/CARU in
Central idaho. Hall (1973} described a similar "ponderosa pine - Douglas-fir/elk sedge” plant community type. Johnson
and Simon (1987) considered pinegrass and elk sedge to be ecological equivalents in the Wallowas.
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Douglas-fir/s gany/elk sedge piant community type
Pssudotsuga monzissll/Cercocarpus fedifolius/Carex geyeri
PSME/CELE/CAGE (n=3) (CDSD)

These communities occupy dry, warm aspects where sufficient moisture § its the establist t and maint of
Douglas-fir with ponderosa pine and juniper. Mountsin-mahogany dominates the shrub layer, Common snowberry
(SYAL), spirasa (SPBE), elk sedge (CAGE), and pinegrass (CARU) are normally associated. Penstemons and lupines
increase with disturbance to the undergrowth.

The first description of PSME/CELE habitat types was by Steele (1981 and 1883) in east-central idaho to western

Wyoming as high elevation communities adjacent to limber pine. The p.c.t. has not been described previously in
northeastern Oregon. !
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Table of Principal Species (n = 8)

$Species

ponderosa pine
western juniper
Douglas-fir

mountain-mahogany
creeping Oregon-grape
bitterbrush

common snowberry
squaw current

elk sedge

Wheeler's bluegrass
bottlebrush squirreltail
western needlegrass

yarrow
western hawkweed
narrowleaf pussytoes
heartieaf arnica

sedge plant assoclation

ollus/Carex geyerl

yrﬂe Creek Canyon (Burns RD, Malheur NF)

Code

PIPO
JUOC
PSME

CELE
BERE
PUTR
SYAL
RICE

CAGE
PONE
SIHY

STOC

ACMIL
HiAL2
ANST
ARCO

97

HMean
Cov (%)

37

—
-0 W N NN

N - N

[N VN

Cons. (%)

100
87
37

100
87
50
37
37

100
62
37
37

62
37
50
a7

Range

20-71
1-5
1-3

7-32
1-3
1-5



ENVIRONMENT UTILIZATION RESPONSE

LOCATION: Central, south D - CELE, CAGE, PUTR
ELEVATION: 4400-5800 ft. {5318 ft.) P - HIAL2, SIHY, STOC
ASPECT: Principally southerly exposures I - PONE, ACMIL, ARCO
SLOPE: 4-65% (27%} INV -«

TERRAIN FEATURES: Ridgetop, upper or middle 1/3 of siope on

all.surfaces in steep, rough to rolling or undulating terrain.

SOIL DEPTH: 12-40 in. (24 in))

ASH DEPTH:

SURFACE SOIL. TEXTURES: sandy loam, loam

SUBSURFACE SOIL TEXTURES: sandy loam, loam, silt loam, clay loam

COARSE FRAGMENTS: 20-82% (51%)

PARENT MATERIAL: Residuum and cofluvium of igneous, sedimentary, or metamorphic rocks with loess.

STAND AND OVERSTORY ATTRIBUTES (n = 7)
HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 75-400 (297)
TOTAL BASAL AREA (SQ FT/ACRE): 70-180 (108)

TREE CANOPY COVERAGE (36): 24-73 (40)

STAND GBA (S8Q FT/ACRE): 41133 (84)

NO. BASAL SITE PROD.
SPECIES PLOTS = AREA AGE INDEX GBA INDEX
PIPO 7 103140 200777 65/6 84/28 2377

Vag. Composition: Ponderosa pine and western juniper generally form an open forest above the mountain-mahogan
stand. Douglas-fir may occur in limited amount. Creeping Oregon-grape (BERE) is commonly found. Eik sedge is th
dominant herbaceous plant. This type is the most maesic of the PIPO/CELE plant associstions.

Typal Comparisons: Similar to PSME/CELE/CAGE of a cooler environment. PIPO/CELE/CAGE occurs in the centr:
and southern Blue and Ochoco Mountains at moderate elevations on gentle ridgetops to steep slopes. Solls are shallo
to deep over varied substrates. Moderate productivities for PIPO are characteristic. of this type, similar to PIPO/CAGE
PIPO/PUTR/CAGE, and PIPO/PUTR/CARO.

S fonal Relationghips: Fire may damage mountain-mahogany and bitterbrush, Pinegrass may be promote
when It Is present and fire occurs. Overgrazing may promote botllebrush squirreltall (SIHY), needlegras
{STOC), yarrow (ACMIL) and heartlesf arnica (ARCO).

M t Consideratl Sites support a highly valued community for winter use by big game--eéspecially dee
Ungulate use may severely limit the recruitment of CELE. Prescribed burning may significantly alter these communitie
Etk sedge is favored with surf burns. Un ged character of the. community can be sustained with selectiv

harvest and all aged management.

Relationship to Other Studies: This plant association has not been previously described.



Ponderosa pine/ i hogany/Whesler's bl plant fath

b W
Pinus ponderosa/Cercocarpus ledifolius/Poa nervosa
PIPO/CELE/PONE  (CPS233)

SRS

Emigrant Butte (Snow Mountain RD, Ochoco NF)

Table of Principal Species (n = 7}

Species Code fean Cona. (%) Range
: Cov (3%6)

ponderosa pine PIPO .36 100 23-50
western juniper JuoC 13 71 1-28
mountain-mahogany CELE 17 100 10-30
bitterbrush PUTR 4 100 1-25
Ross’ sedge CARO 6 100 ¢ 115
Wheeler's blusgrass PONE 12 100 815
Idaho fescue FEID 2 57 12
bottiebrush squirreltail SIHY 2 71 1-5
western needlegrass sTCC 1 71 -1
western groundsel SEIN 3 100 15
westorn hawkweed . HIAL2 1 42 1-2



ENVIRONMENT UTILIZATION RESPONSE

LOCATION: South D - CELE, PUTR, FEID
ELEVATION: 5125.5425 #, (5304 ft.) 1P - CARO, HIALZ, SIHY, STOC
ASPECT: All aspects 1U - PONE, SEIN

SLOPE: 2-15% (5%) NV - -

TERRAIN FEATURES: Ridgetop or upper 1/3 of slope on flat

or convex surfaces in steep, rolling to undulating terrain,

SOIL DEPTH: 10-28 in. (20 in.)

ASH DEPTH:

SURFACE SOIL TEXTURES: sandy loam, loam

SUBSURFACE SOIL TEXTURES: sandy loam, silt loam
COARSE FRAGMENTS: 25-60% (43%)

PARENT MATERIAL: Residuum and colluvium of rhyolitic rocks,

STAND AND OVERSTORY ATTRIBUTES (n = 7)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 60-200 (129)
TOTAL BASAL AREA (SQ FT/ACRE): 55.90 (71)

TREE CANGPY COVERAGE (%): 35-70 (45)

STAND GBA (SQ FT/ACRE): 44-70 {54)

NO. BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX GBA INDEX
PIPO 7 80/21 174/27 1512 55/8 15/4

Veg. Compesitlon: Ponderosa pine and western juniper form a forest savannah overthe mountain-mahogany (CELE
and bitterbrush (PUTR) shrub layer. Ross’ sedge (CARO) and Wheeler's bluegrass (PONE) dominate the herbaceou
vegetation. Western groundsel (SEIN) is the most frequently encountered forb.

Typal Comparleons: The PIPO/CELE plant communities were found on the rhyolitic tuffs of the Ochoco and souther
Blue Mountains at moderate elevations on gentle ridgetops and upper slope locations. Soils were shailow to moderate|
deep over flow rhyolite. This association Is among the lowest sites for PIPO of the series, similar to PIPO/FEIl
PIPO/AGSP, and PIPO/CELE/FEID-AGSP.

Successional Relationships: Fire may cause extensive mortality to the mountain-mahogany - bitterbrush shrub laye
Disturbance would.tend to favor juniper, bottlebrush squirreltail (SIHY), western needlegrass (STOC) yarrow (ACMIt
and phiox.

i Consid: Sites supporting this type are highly valued for winter range; they are used by big gam:
especuany deer, Intensity of use may severely affect recruitment of CELE. Use of prescribed fire may severely alter th
community. Employ silvicultural treatment to promote uneven-aged and open forest character of these communitie:
This type is one of the lowest herbage-producing plant communities of the ponderosa pine series.

Relatlonship to Other tles: This plant iation has not'been previously described.



pine/i i hogany/idaho
Pinus ponderosa/Cercocarpus ladifolius/Festuca

PIPO/CELE/FEID-AGSP  (CPS2 34)

Alkali Creek (Burns RD, Matheur NF)

Table of Principal Species (n = 5

Specles

ponderosa pine
western juniper
Douglas-fir

mountain-mahogany
bitterbrush

common snowberry
green rabbitbrush
mountain big sagebrush

bluebunch wheatgrass
idaho fescue

olk sedge

Sandberg’s bluegrass
bottlebrush squirreltail

yarrow

pale agoseris
creamy buckwheat
arrowleaf balsamroot
phiox

hot rock penstemon

[N 5

Code

PIPO
JUOC
PSME

CELE
PUTR
SYAL
CHVI
ARTRV

AGSP
FEID
CAGE
POSA3
SiHY

ACMIL
AGGL
ERHE
BASA
PHLOX
PEDED

10t

Hean
Cov {%)

16
0
2

RN RN

1 wheatgrass plant assoclation
Agropyron spi

Cons. (%)

100
40
&0

100
40
60
€0
60

3888388

Range

8-30
811
2-3

10-28
1-4
1-1
1-1
118

4.35
238
1-3
7-30
1-5



ENVIRONMENT UTILIZATION RESPONSE

LOCATION: Certral, south D - FEID, AGSP, CAGE, CELE, PUTR »
ELEVATION: 4250-5950 ft. (5010 ft) IP - POSAS, BASA, SYAL

ASPECT: All aspects U - SIHY, ACMIL, ERHE

SLOPE: 15-50% (32%) INV - CHVI, ARTRV.

TERRAIN FEATURES: Upper or middle 1/3 of slope on ali

surfaces In steep, rough to rolling or undulating terrain.

SOIL DEPTH: 14-32 in. (23 in.)

ASH DEPTH:

SURFACE SOIL. TEXTURES: sandy loam, siit loam

SUBSURFACE SOl TEXTURES: sandy loam, silt loam, silty clay loam, clay loam

COARSE FRAGMENTS: 25-65% (45%)

PARENT MATERIAL: Besiduum and colluvium of ignecus, sedimentary, and srphic rocks.

STAND AND OVERSTORY ATTRIBUTES (n = 3)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY}: 303-400 (365)
TOTAL BASAL AREA {8Q FT/ACRE): 30-63 (44)

TREE CANOPY COVERAGE (3): 16-30 (22)

STAND GBA (SQ FT/ACRE): 30-75 (48)

NO. BASAL SITE PROD.
SPECIES PLOTS . ABEA AGE INDEX GBA INDEX
PIPO 3 35/13 176/180 51/30 48/56 11/21

VYeg. Compositlon: This plant association is the warmest, driest of the three PIPO/CELE plant associations. Ponderosa
pine forms an open forest with western juniper. Mountain-mahogany (CELE), bitterbrush (PUTR), mountain big sage-
brush (ARTRV) and common snowberry (SYAL) from a diverse shrub layer. The herbaceous layer is dominated by
bunchgrasses (FEID, AGSP, POSA3). Elk sedge may occur at lower coverage, Forbs are weakly present.

Typal Comparisone: PIPO/CELE/FEID-AGSP occurs on moderate to steep slopes at mid elevations in the central and
southern Blue and Cchoco Mountains, Soils are moderately desp to deep overlying rhyolitic tuff, andesite or sedimenta-
ry rock. This is the least productive association of the PIPO serles with very low production similar to PIPO/CELE/PONE,
PIPO/FEID, and PIPO/AGSP, :

Successional Relatlonshipe: Fire tends to limit bitterbrush and mountain-mahogany. Overgrazing may encourage
annual bromes, phlox, arrowleaf bal oot (BASA), y buckwheat (ERHE), needlegrass (STOC), bottlebrush
squirroltail (SIHY), yarrow (ACMIL}, and reduce bunchgrasses (FEID, AGSP). ’

Manag Conslderatl This type Is a highly valued community as winter range for big game, especially deer.
Ungulate use may.severely limit the recruitment of CELE, Prescribed burning may significantly alter these communities.
Bunchgrasses are promoted by cool surface fire; bitterbrush and mountain-mahogany are reduced. Selective harves
and unevenaged management promotes the all-aged pine composition.

Relationship to Other Studies: This plant association has not been previously described.
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Table of Principal Species (n = 16)

Species

ponderosa pine
Douglas-fir
western juniper

common snowberry
spiraea

baldhip rose
serviceberry

creeping Oregon-grape

elk sedge
pinegrass

mountain brome
blue wildrye
Whesler’s bluegrass
Idaho fescus

‘western needlegrass

taillcup lupine
broadpetal strawberry
heartleaf arica

sticky geranium
vetch

yarrow

Tucannon River Canyon (Pomeroy RD, Umatilla NF)

Code

PIPO
PSME
JUoC

SYAL
SPBE
Roay
AMAL
BERE

CAGE
CARU
BRCA
ELGL
PONE
FEID
STOC

LUCA
FRVI
ARCO
GEVI
VIAM
ACMIL

103

Meoan
Cov (%)

w
NN

27

WO ;Mo s

NN N

Cons. (%)

100
37
25

100
50
56
43
37

93
56
37
37
31
25
25

37
31
43
7
31
88

Haﬁge »

765
1-3
1-10

580
1-30
1-20
1-10
15

1-40
570
1-15
110
1-10
1-30
1-8



ENVIRONMENT UTILIZATION RESPONSE

LOCATION: North, central : D - CAGE, AMAL

ELEVATION: 2475-5250 ft. (3985 #) P - CARU, BRCA, ELGL, GEVI
ASPECT: All aspects 1 - LUCA, FRVI, ARCO, ACMIL
SLOPE: 3-50% (199%6) INV - VIAM

TERRAIN FEATURES: Upper, middle, or lower 1/3 of siope

on all surfaces in steep, rolling to undulating terrain.

SOIL. DEPTH: 32-80 in. {43 in)

ASH DEPTH:

SURFACE SOIL TEXTURES: sandy loam, silt loam, silt

SUBSURFACE SOIL TEXTURES: sandy loam, silt loam, silt, clay loam, clay

COARSE FRAGMENTS: 25-52% (36%)

PARENT MATERIAL: Residuum and colfuvium of igneous, sedimentary, and metamorphic rocks, some with a mantle of
ash and/or loess.

STAND AND OVERSTORY ATTRIBUTES (n = 16)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 175-1500 (582)
TOTAL BASAL AREA (SQ FT/ACRE): 84-177 (118}

TREE CANOPY COVERAGE (%): 7-65 (37)

STAND GBA (SQ FT/ACRE): 76-243 (155)

NO. BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX GBA INDEX
PIPO 10 114/27 113/48 94/13 154/40 70/28

Vag. Compostilon: Ponderosa pine is climax; Douglas-fir. may occur at low coverage. Common snowberry, spiraea
(SPBE), baldhip rose (ROGY) and serviceberry (AMAL) are principal shrub components. Elk sedge is the principal herb,
Shrubs are usually present at lower coverages unless the understory has been disturbed.

Typal Comparisons: PIPO/SYAL occurs at the lowest mean elevation of any PIPO plant association (3985 f.}. It ocours
principally in the north and central Blue Mountains on gentle to steep siopes at all slope positions, it occurs on deep
solls over varying geologic substates. The PIPO/SYAL community occurs on the deepest soils 'of any PIPO series
vegetation and is considered the most mesic of the PIPO plant assoclations. Site indey, stockabillity, and the productivity
index are the highest of the PIPO serles. '

P lonal Belationshi

Mountain brome (BRCA) and blue wildrye (ELGL) are grasses that tend to increase with
disturbance. Forbs which may be more abundant at lower sersl stages are vetch (VIAM), heartleaf arnica (ARCO), tailcup
lupine (LUCA) and yarrow (ACMIL).

Management Conslderailons: Tree regeneration success is limited by SYAL, CARU, and CAGE competition. Clumps
of pine regeneration can cause stagnation requiring stocking level control. Ungulate use is high (proximity is to adjacen
bunchgrass). CARU used late in season after frost; SYAL use Is high by deer, olk, grouse, and passerines, Often usec
for bedding and shading, Fire promotes CARU, PIPO regeneration and bunchgrasses. Use of prescribed fire promotes
vigor of rhizomatous shrub, grass, forb species. Additionally, fire maintains community vigor and develops the uneven
aged character of the PIPO/SYAL plant community. This is one of the highest herbage producing plant associations o
the ponderosa pine series,

Relationship to Other Studles: The PIPO/SYAL h.t. was described by Daubenimire (1968} in eastern Washington anc
north ldaho; Pister, ot al (1877) in Montang; Stesle (1981} in central Idaho; Cooper, et al (1987) in north Idaho; Johnsor
and Simon (1987) in the Wallowa-Snake of northeast Oregon; Clausnitzer and Zamora (1987) on the Colville Indiat
Reservation of northern Washington,
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PREFACE

The Blue and Ochoco Mountains were first sampled for ecological classification purposes by Fred Hall in the 1850s and
1960s. His energy and vision ited in the first publication of plant community types for the Fegion. The basic choices
of where 10 put a plot and how to characterize the vegetation of the Blue and Ochoco Mountains was determined by
Fred. We have inherited his data, added a few new plots, and designed a new classification. We'd like to express our
appreciation for the assistance Fred has given in the fundamental data acquisition, the hypotheses he has formed about
the types, and the pioneering pathway he forged in providing the first ecologic document for land managers on the
Malheur, Ochoco, Umatifia and Wallowa-Whitman National Forests.

In the past 2 years the classification offort for the Blue and Ochoco Mountains has been a team offort. We have produced
a 1990 classification review draft, a 1991 publication review draft, and finally this 1891 field guide. in producing the 2
review drafts and this final publication, we have had excellent facilitiation from Dr. Len Volland, Regional Ecologist;
Chuck Ermst; Bill Gast; and our Area 3 Forest Supervisors (Bob Richmond, Mark Boche, Jim Lawrence, and Joff
Blackwood). Two formal field reviews were held with many ideas for improvement of the classification and.format of the
field guide resulting, The two review drafts were reproduced for field training and use by the employees of the Area with
excellent help from the word processing and document reproduction units of the four National Forest Supervisors’
Offices.

The placing of the numbers and words onto the printed page has evolved into an electronic computerized world where
the skills of the word pracessing specialist directly influence the appearance and utiiity of the final document. We have
been fortunate to have some very dedicated and extremely helpful word processing people in the production of our field
guide. Our heartfeit gratitude to Vicki Medlin for her supervision and to Kathy Hottle and Paula McBroom for their wisdom
and professional attitude as well as those nimble fingers!

This classification and field guide is dedicated to our families and posthumously to Terri Cummings - a dedicated Forest
Service employes we lost before she could help us complete this project.

Charlie and Rod
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INTRODUCTION

The Biue and Ochoco Mountains Plant Assoclation Classification Field Guide is provided for use by resource managers
on land administered by the Forest Service of the Malheur, Ochoco, Umatilla, and Wallowa-Whitman National Forests.
This is the second classification of the vegetation of the Biue and Ochoco Mountains. it is a combined revision of the
1973 Plant Community Type classification authored by Dr. Frederick C. Hall as well as a new classification for kinds of
vegetation not Included in the earlier work (see Appendix A}. This classification was developed with a concept similar
to that used in the development of the Wallowa-Snake Plant Assoclations completed in 1987 by Johnson and Simon.
The conceptual approach for these investigations is based on providing the fleld investigator with a floristic indicator
spescies which s diagnostic of a particular envirg t. That en t in turn has a capability of providing a defined
plant community which has been described in the pages that follow.

The descriptions focus on mid to late seral vegetation of the uplands; but also included are descriptions of early seral
vegetation commonly found in the Biue and Ochoco Mountains, Earlier seral upland vegetation is being studied as a
series of investigations by ecologists working on the four National Forests, Publications relative to earlier seral vegetation’
will provide emphasis on successional pathways, response to g t and 12l stage identification. The
number of sampled plots in the subalipine of the Blue, Ochoco and Wallowa Mountains requires that more investigation
be completed before describing subalpine plant associations; this effort is being conducted on the Malheur, Umatilla,
and Wallowa-Whitman. Lastly, the wetland vegetation has not been adequately studied to date. This classification effort
has deferred all sampled wetland plots for inclusion with the forth g investigation and publication of a riparian
classification for the Blue-and Wallowa Mountains, ‘

This is not the final classification of the Blue and Ochoco Mountains vegetation. This field guide is designed to provide
the professional land manager with enough basic information to adequately identify classified vegetation types and have
sumimary information available for incorporation into findings for good land management decisions. The next classifica-
tion of the area can be improved by periodic communication with the authors of this guide to enable them to make
necessary corrections, incorporate new sampled plot data and re-design the next classification as needed. The authors
sincerely hope this 1991 classification will improve our caring for the various natural resources iriherent in the ecosys-
tems of the four National Forests,

GEOGRAPHY

The Biue and Ochoco Mountains are part of the Blue Mountains physiographic division which includes the Ochoco
Mountains, Strawberry-Aldrich Range, Greenhern Mountains, Elkhorn Mountains, Wallowa Mountains and the tristate
uplands (Baldwin 1964). The Blue Mountains segment is a northeast to southwest trending axis of "old" mountains that
begin south of Pomeroy, Washington and end 200 miles to the south near Burns, Oregon. A 50-mile fong east-west spur
oceurs west of Ukiah, Oregon and ends near Fossil, Orégon. The Ochoco Mountains are another east-west trending axis
that oceur north of Prinevifle, Oregon and end 60 miles to the east at the South Fork John Day River canyon.

The Blue Mountains physiographic province was divided into three segments for help in- portraying the probable
distribution of vegetation classifled in this guide. The segments are as follows:

North - The mountainous area North of -84 {running between La Grande and Pendleton).

Central - The mountalnous area South of 1-84 and North of Hwy 26 (running between Unity and
Prineville).

South - The mountainous area South of Hwy 26.

Some of the higher sumrmits of the Blue Mountains are as follows:

Northern Blue Mountains - Oregon Butte (6401 1), Mt, Emily (6064 {t.)

Central Blue Mountains - Vinegar Hill (8131 &), Elkhorn Peak (8931 #.)
Southern Blue Mountains - Strawberry Mountains (9038 ft), Fields Peak (7363 ft)

Ochoco Mountains - Round Mountain (6753 #t.), Spanish Peak (6885 ft.)



The lowest slevations ccour in the northern Blue Mountains where major canyons incise the mountainous topography.
The Tucannon River, the Umatilla River, and Mill Creek all exit the national forest at approxi ly 2300 . elevation.
Major rivers in the Biue-Ochoco Mountains are the John Day, with its several branches draining much of the western half
of the Blue Mountains; the Grande Ronde and Powder Rivers and tributaries draining much of the eastern haif of the
Blue Mountains; the Umatilia, Walla Walla, Touche, Tucannon, and Wenaha rivers draining much of the northern portion
of the Blue Mountains; and the Malheur and its many tributaries draining the southern end of the Blues. The Crooked
River drains much of the Ochoco Mountain uplift.

GEOLOGY

Columbia River basalts were formed in the Cenozoic Era (65 million years ago) by extensive vulcanism. In the late
Cenozoic the Biue Mountains were uplifted with folding and faulting of the ranges. Prior to the Cenozoic (in the Palsozoic
- 250 millioh years ago) marine sandstones, shale, cherts, and. limestone were formed, These oldest rocks of the
Blue-Ochocos are found near the head of the Crooked River. ’

The Mesozoic Era (225-65 million years ago) provided the serpentine of the Strawberry Range; especially noticeabie
from Indian Creek to Canyon Mountain. In the Cretaceous Period (near the end of the Mesozolc) intrusive rocks were
formed with major ore deposition in the Elkhorns, Greenhorms, and Strawberry Ranges, These granodierites provided
the gold and silver which brought the initial miners and started settlements in this area.

The Cenozoic Era provided much of the visible landscape of the Biue and Ochoco Mountains. In the Eocene (35-40
million years ago) the Clarno and John Day formations were deposited by the Blue Mountain voicanoes. The formations
consisted of thick rhyolites, breccias, tuffs and basaltic flows. The southwestern portion of the Blue Mountains and most
of the Ochoco Mountains are covered by deposiis of the Clarno Formation. In the mid Miocene thick layers of lava
extruded from fissures in local volcances and flooded the landscape. Lava pooled to depths of 50 feet or greater with
multiple episodes resulting in layers of basalt more than 2000 fest thick (McKee, 1972). These are known collectively as
Columbia River basalts and cover most of the area contained within the Blue Mountains today. A localized center of
vulcanism produced the Strawberry Volcanics which covers the Strawberry Mountains to depths of 6500 fest eastward
from Indian Creek.

Pleistocene (2-3 million years ago) was an epoch of erosion in this area. Sumpter Valley is an example of deposition
made during the Pleistocene of alluvial sand and gravel. Wind deposited loess from the central Washington Basin
occurs on portions of the northern Blue Mountains providing highly productive grasslands and shrublands.

Alpine glaciation occurred in the Elkhorns, Greenhorns, and Strawberry Mountains during the Pleistocene. About 12,000
years.ago Glacier Peak sent ash eastward which blanketed the Blue Mountains. Then approximately 6,000 years ago,
Mt Mazama erupted sandy volcanic ash to again cover paris of the Blue and Ochoco Mountains (Fryxell, 1965). These
ash deposits were then redeposited by wind and water to provide the growing medium for some of our most important
and productive plant communities.

SOll. CHARACTERISTICS

Soils of the Blue and Ochoco Mountains are quite varlable and may range from those on thin, rocky, low-productivity
ridgetop scablands t6 those in deep ash accumulations on very productive grand fir sites, Soil differences result from
variations in climate, topography, parent material, vegetation, and time, The greatest influence to solls in this area has
come from ash deposited primarily from Mt. M and Glacier Peak approximately 6,600 and 12,000 years ago
respectively (Fryxell, 1965). Perhaps of equal impact, especially in the northern dissected basalt plateau, has been the
deposition of loess from the central Washington channeled scablands region prior to-and following glaciation during the
Pleistocene (1 million years ago); over time much of the material has been eroded away by wind and water (USDA,
1985). Continued weathering of the basalts and other rock types has resulted in a mixing of wind-borne ash and joess
with rocky colluvium in many areas. Consequently, soils fall under one of the following broad categories:




1. Residual - derived in place from predominately bedrock or colluvial rock materials,

2 Ash-Loess - derived from deposited and accumulated ash and/or loess over older buried soil material,

3. Mixed - derived from colluvium, ash andfor loess mixed well in surface layers over older buried soil material
{Johnson and Simon, 1987).

Of the varied geologic material available for soil formation, basalt and andesite are the most commeon in the Blue and
Ochooo Mountains. Resldual soils formed from these materials differ from the volcanic ash and loessial soils in several
respects: 1) finer textured in the upper profile, 2) increased structure, 3) higher coarse fragmerits, 4) lower water-holding
capacity, and 5) higher bulk densities. Other materials provide locally important substrates that impart characteristic
aftributes to soils; as, the occurrence of rhyolitic rock and subsequent low soil nutrient status.

Productivity of forested and non-forested plant communities is closely related to ash and loess content in soils. Unique
characteristics of ash soils include: 1) high water holding capacity, 2) high water infiliration rates, 3) low compactability,
4) high detachability, and 5) disproportionately high amounts of nutrients in upper surface layers. Under undisturbed
conditions these soils support good vegetation cover which protects the ash from erosion (USDA, 1985).

Losss may also provide important qualities to many solils. Loessial deposits are normally: 1) high in base saturation {(can
hold a large amount of nutrients), 2) have high content of weathered minerals and are thus high in nutrient reserve, and
3) generally have excellent physical properties (Johnson and Simon, 1987).

Soil characteristics related to parent material interact with other environmental factors to define the distributional limits
of plant communities and their individual plant species.

CLIMATE

The relief of the Blue and Ochoco Mountains tes several localized climatic affects. The diversity of landscapes
between mountain ranges, rolling topography and deep, dissected canyons influences local climatic patterns, But, the
major influefice to the regional climate is provided by the Cascade Mountains lying nearly 200 miles to the west. This
mountain range forms a barrier against potential modifying offects of warm, moist fronts emanating out of the Pacific
Ocean. As a result, the overall climate of the Blue and Ochoco Mountains Is: labelied Tempaerate: Continental - cool
summer phase (Trewartha, 1968). Mean temperature is less than 72 degrees F. in the warmest month and 50 degrees
F. for more than three months. Light precipitation, low relative humidity, rapid evaporation, abundant sunshine, and wide
temperature and precipitation fi tions are ch istics of this climate.

A break in the Cascadian barrier is provided by the Columbia River gorge. This topographic feature and the associated
Columbia River provide an opportunity for marine climatic conditions to reach the northern Blue Mountains and strongly
influence the vegetation. This climate is labcled Temperate Oceanic (Trewartha, 1968) and differs significantly from the
Temperate Continental climate in providing greater cloudiness, increased precipitation and higher relative humidities
with less fluctuation in winter temperatures. The oceanic influence provides the environment for vegetation more
common {o the western Cascades to ocoupy portions of the northern and northwestern Blue Mountains, Examples of this
vegetation are grand fir/sword fern-ginger, grand fir/oskfern and grand firffalse bugbane.

The high percentage of cloud days attributed to the Temperate Oceanic climate, versus the high percentage of clear,
winter days and nights of Temperate Continental climates, has dramatically Influenced the kind of vegetation found in
the northern Blue Mountains as contrasted to that found ¢ ly in the thern Blue and Ochoco Mountains.
Daubennmiire (1956) determined that the oceanic climate promoted the grasslands and rhizomatous shrublands charac-
teristically found in the foothills, slopes and ridgetops of the Blue Mountains adjacent to the Psalouse. The vontinental
climate, on the other hand, promotes sagebrush and juniper so commonly found in the Great Basin to the south of the
Blue and Ochoco Mountains.

The majority of annual precipitation falls as snow during winter. Late summer and early autumn provide the area with
convectional storms resulting from masses of cool air crossing the Cascades and passing over the Blue and Ochoco
Mountains at high elevations. The hot, dry surface air violently mixes with this cool, moist upper air mass to provide
fightening storms. These svents have provided a cyclic, annual abundance of natural fires. The fires historically burned
extensively and provided. the renovating and rejuvenating force behind the development and composition of Biue
Mountain and Ochoco Mountain vegetation, The haze of late summer and the particulates in the air from Blue Mountain
fires combined to give a hue to the ridges as seen from alar. Thus early seltlers named the Blue Mountains,



THE PLANT ASSOCIATION CONCEPT

The Blue-Ochoco Mountain classification has been developed using the plant association concept for characterizing
vegetation based on successlonal relatlonships and probable climax species. The following definitions and examples
may provide assistance to the field guide user to better understand the categorizations given to-the vegetation.

Plant Communiiles

The plant community Is a general term for an assemblage of plants living together and interacting among th ’

in & specific location (R6 Ecology Glossary Committes, 1989},  is not a taxonomic unit, has no successional status, and
may not be recognized by all | tigators. Anslagous to "plant ities* are * names® where no bounds
have been set of rules defined by which a particular common name is used. Many plant communities have been
sampled which differ in compositional and/or environmental paramsters,

The purpose of this classification is to segment the molsture-temp sre gradient through recognition of indicative plant
species In such a way &s to provide easler recognition of similar environments across the landscape. in‘the analysis of
plot data, certain plant ities were und: pled or did not provide adequate representation In the geographic
area encompassed by the classification. These “communities” have been given a minimal description and entered inthe
text and key to recognize the fact that they exist. More information is needed in order to change their status of
0 ity* or incidental veg

Plant Community Types

The plant community type, or p.c.t., is an aggregation of plant communities with similar structure and floristic composi-
tion (R6 Ecology Glossary Committes, 1989),

in the Blue-Ochoco Mountains the magnitude of lodgepole pine.communities has provided empstus for the description
of plant community types based on their regular and repeated occurrence. Other vegetation, AGSP-POSA3-DAUN p.ct.
for-example, was sampled enough to demonstrate a pattern but did not meet the standard necessary for plant
assoclation status. For this classification, a minimum of four plots was generally used as that sample size where enough
information was available to determine plant association status. Ideally, ten plots or more are used to portray 4 plant
association,

Successional Terminology
*Climax® plants are those that are self perpetuating in their environment in the absence of perturbating, degenerating or

disturbing influences. Stability with the environment is crucial to the jon of plant o 1ities that ameliorate a
site and permit the establishment and maintenance of the “climax community®,

In vegetation sampling, ecologists seek those stands which appear to demonstrate stability in order to understand the
plant composition and environmenis which can be characterized in a plant association classification, i.e., a classification
of potential natural vegetation.

However, the landscape in the Blue-Ochoco Mountains has undergone, and continues to undergo, modifications thal
prevent the formation of long-term stable communities. Some natural events {fire, windstorms, browsing animals,
flooding) as well as human-induced activities (timber harvest operations, livestock grazing) tend to forestall or disrupt
the natural development of vegetation leading to communities with more stable composition and structure.

Succession may be arrested (i.e., maintained by fire at a particular stage), lerated (l.e., mortality of seral tree species
from insects, diseases, windthrow}, and retarded (i.e., continued ungulate grazing pressure which degrades the grass-
land from perennial to annual vegetation dominance).

The identifiable stages of vegetation preceding climax communities are termed "seral stages”. Inthe development of thie
classification, plots representing various seral stages were used to define "plant community types” as well as the "plan
associations". Generally, very early and early seral stages were grouped into plant community types; mid and late sera
stages were grouped to define plant associations, since they deplet the least change over time and therefore have ¢
more stable composition and structure over time.



Plant Asscciations

if a stand of vegetation is able to develop and persist in its environment, and if the competitive forces are without major
disturbing infl then following a relstively long period of time those plants capable of reproducing in competition
will constitute the “climax community*. The unit of classification based on the probable, or projected, climax community
typo is darmed as the “plant association* (R6 Ecology Glossary Committee, 1989). As a combination of similar or

g envir tal factors are repeated across the jandscape, a predictable plant community will occupy
those sites-given time and the lack of disturbance. This will be a climax community comprising the basis for the piant
association classification.

Plant lati and plant ¢« ity typas are abstract classification terms. Plant communities, on the other hand,
are concrete entities on the landscape, just as a stand of trees, grasses, or shrubland vegetation is.recognizable and
tangible 1o the field investigator.

Serles

This field guide aggregates the taxonomlca!!y related plant associations into series, The name of the series is that of the
climax speci g the p | layer. An exarnple would be the grand fir series in which all ABGR plant
assoclations are arrayed, es wel! as tha seral plant community types and community fragments, related to grand fir
climax vegetation.

Zonal Relationships

Individual species oceur in a predictable pattern, or juxtaposition, with a unit of drea based on the micro snvironment.
Plant associations likewise will tend to occupy predictable positions in a landscape based on habitat features favorable
1o support the climax Wity. The principal tree sp which constitute the climax dominanis predictably occupy

environmental zones within a climatic gradient where tempersture and moisture vary with change in elevation. Figure
1 (below), depicts the tres species of the Blue and Ochoco Mountains as they would orient from cool, moist to warm,
dry environmental conditions on a hypothetical mountain slope. Here whitebark pine culminates the it at'the limits
of tree growth and western juniper defines the lower limits of tree growth at the edge of the cold desert steppe. Where
the distributional limits of the tree species include climax conditions, the bar graph is “cross hatched.”

Fig. 1 - Tree Species of the Blue and Ochoco Mountains
Environmental Orientation
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INDICATOR SPECIES

The habitat needs of plant species is manifested by certain kinds of envi . Some specles require stable
conditions, others thrive on reoccurring instabllity. Some species have adapted to a particular locale due to long-term
climatic conditions of the area; others have colonized and thrived due to changes in the microclimate of a particular site.
Synecological investigation is rooted in knowledge of the local fiora. Constant improvement of this knowledge is

tial to und 1ding plant onment relationships, and developing and testing hypotheses concerning species
accurrence and development.

Having developed hypotheses of plant-environment relationships, the ecologist seeks to identify groupings of plants
indicative of similar environments. It is this exercise which leads to the definition of plant community types and plant
associstions. This process includes review of similar ecologloal work from adjscent geographic areas in order to
ascertainthe degree of similarity or dissimilarity which has been afforded to a particular vegetation type. The val-
ity between investigators is the use of plants fo indicate a kind of plant community that is defined by a specific set of
snvironmental p t The plants selected to define the plant community type or plant associstion are those
desmed to be the most diagnostic of a particular environment. These are called *indicator. plants”., While they do not
necessarily indicate the sum of all environmental conditions, they are considered the best candidates of the associated
flora within a classified type to indicate the occurrence and distribution of that vegetation unit.

Satect Al

of plant species is based on repeated observations; many of which are recorded by plot gstablish-
ment and data gathering work. Environmental factors are Used to determine the ability of a diagnostic plant to represent
a type. Examples are - waterholding capacity, slope position, microrelief, and elevation. Additionally, the relative
productivity and growth performance of certain species have often been used to help indicate the type assignment which
the indicator plant has suggested. The utility to land management is also given consideration in the selection of certain
indicator plants (e.g., Pacific yew in ABGR/CLUN communities where -environments. and productivities may not be
significantly different). Once data are derived and the information is arrayed, the common plant groupings are arrariged
in repetitive fashion until similar community types are created. The response of plants to disturbance is a factor in the
placement of certain plots to a given classification unit based on the degree of ground disturbance, the composition of
plant species, and the apparent age or time elapsing from the last significant disturbance.

The indicator species selected are those sought by field gators to help determine proper assignment to a given
plant association or plant community type. A separate fleld guide to the "Principal Indicator Spedies of National Forests
in Northeastern Oregon and Southeastern Washington® aids the investigator working on the Malheur, Umatilla, and
Wallowa-Whitman National Forests. "Major Indicator Shrubs and Herbs on National Forests of Eastern Oregon® will be

especially. helpful to field investigators working on the Ochoco National Forest.

DATA ANALYSES

Data analyses were accomplished with computer programs developed or adapted by Region 8 ecologists (Volland and
Connelly, 1978 and Wheeler, 1987). Following an initial data preparation phase, a serles of subjective group orderings
were cteated with consideration given to previous classification efforts in northeastern Oregon and adjacent national
{orest lands (Hall, 1973; and Johnson and Simon, 1887).

Additionally, ordination and classification programs, DECORANA and TWINSPAN (Hill, 1979), were used to develop
concepts of classification group membership, species ecological amplitudes; and temperature and moisture gradients
encountered within & series. Displays of these gradients, along with productivity indices, were inspected to adjust
previously developed units (piant associations and plant community types). Plot memberships were derived and stand
association tables with summary statistics produced.

Subsequently, groups were subjected 1o a multivariate procedure called stepwise discriminant analysis (BMDO7M
Program). During this phase of analyses, site variables and floristic attributes were statistically screened for the most
*characteristic® to use in the classification, Then group membership hypotheses were tested and memberships adjusted.
These final revisions were incorporated into association tables and statistical summaries which are represented in the
individual plant association descriptions and the appendices.



WETLAND VEGETATION

This classification of the Blue and Ochoco Mountain Plant Associations is an upland-oriented freatment of that vegstation
principally représentative of later seral stages in the forests, grasslands, and shrublands, The field investigator will be
unablé to classify meadows and riparian communities using the keys of this field guide. The 1873 Blue Mountain
classification (Hall 1873) included five classified meadows and riparian communities. These were not addressed in this
publication because of sample size and/or lack of data. Until the wetlands are classified in AREA 3, field investigators
on the Malheur, Umatilia, and Wallowa-Whitman National Forests may refer to the classification of riparian vegetation
condusted by Bud Kovalehik on the Ochoco, Deschutes, Winema, and Fremont National Forests (Kovalchik 1987). The
listing: of wetland types and assigned ECOCLASS codes from the- 1073 classification is as follows:

Dry Meadow {MD)

Moist Meadow (MM)

Wet Meadow (MW)

Quaking Aspen Meadow (HQ-M1)
Ponderosa Pine-Blue Wildrye (CP-M1-11)

EARLY SERAL VEGETATION, DISCLIMAX COMMUNITIES AND ECOTONES

The landscape of the Blue. Mountain and Ochoco Mountain national forests is in a constant state of change and
modification from the natural; Therefore, plant communities will be encountered which will not readily key-using this
classification, Some early seral plant community types have beén presented. The treatment is far from complete.
Successional studies are in progress to interprot the penturbated lands and provide early seral stages of the principal
plant associations of the Area. A disturbance key for early seral, very early seral, and disclimactic vegetation would not
contain the variation found in the plant communitiés of the area.

The area of transition between the vegetation of two or more plant associations is termed an ecotone. Up to 40% of the
time a field plot tends to ocour in an ecotone. The investigator is urged to either move to &n adjacent area to determine
the plant association or to treat the ecotonal location as a complex by d ining the plant associati represented
and either labelling one as primary, the other secondary, or giving a percentage split (i.e., 60/40, 50/50, 70/30) for the
site,




USE CF THE FIELD GUIDE

Nomenclature:

Photos:
Sample Size:

Table of Principal Species:

Environment Table:

Stand and Overstory Attributes:

The plant associations and plant community types have been grouped into
*series* based on the projected climax sp which dominates the principal
tayer. For example, in the grand fir series, all included plant communities are
those in which grand fir is projected as the climax tree specles,

Plant associations are named using the climax dominant species followed by a
slash (/) and the listing of the subordinate species of a subordinate lite form layer
or layers (ABGR/TABR/CLUN). A dash (-} is used to separate names of the same
fife form (ABGR/VASC-LiBO2).

A species name or code in parentheses denotes the climax dominant of a seral
plant community typs, i.e., PICO (ABGR)/VAME.

All scientific names follow Hitchcock and Cronquist (Flora of the PacHfic Notth-
west, 1973). Species codes follow Garrison et al (PNW-46; Northwest Plant
Namaes and Symbols for Ecosystem Inventory and Analysis, 1976).

The reference pole in most pictures is one meter tall and segmented into decime-
tors to help visualize size of the vegetation.

" The number of plots used to describe the plant assoclations and plant commu-

nity types is provided as follows: (n=8).

This table contains only the primary species of a plant association or plant
community type. Mean coverage is provided for the ocular estimates of canopy
cover in percent. Averages were calculated by dividing the total foliar cover of a
species when it occuried by the number of plots containing that species. Con-
stancy refers to the percentage. of fraquency of occurrence by a species in the
total number of plots used for describing the plant association or plant commu-
nity type. The range Is the spread of coverage values from the lowest value found
to the highest.

Displayed here are distribution (focation) of the vegetation units in the study area,
site variables, and soil attributes. The range of values sampled are followed by
the mean value in parentheses. The location information (North, Central, South)
provides the probable distribution of the various classified types in the Blue and
Ochoco Mountains as follows:

North - La Grande RD (North of 1-84), Walla Walla RD, Pomeroy RD.

Ceontral -  La Grande RD (South of 1-84), North Fork John Day RD, Hepp-
ner RD, Long Creek RD, and Unity RD {North of Hwy 26).

South - Bear Valley RD, Burns RD, Prairie City RD, Ochoco NF, and
Unity RD (South of Hwy. 26).

Herbage production (above-ground, air dry biomass of forbs, grasses, and
sedges), total stand basal area, tree canopy coverage {overstory and understo-
ty), and average stand growth basal area are presented. Use stand GBA esti-
mates with caution, as they reflect mixed-species stand conditions. The range
{minimum-maximum) is followed by the mean.value in parenthesis. Overstory
characteristics by species are displaysd in the lowér table. No. plots = number
of plots sampled; Basal area = SQ FT/ACRE; Age= YRS BH; Site Index = FT AT
100 YRS; GBA = GROWTH BASAL AREA (8Q FT/ACRE); Productivity Index = Si
X GBA x ,004. Value to the left of the siash (/) is the mean, 1o the right is the 95%
confidence interval {mean/C| - 95%),



Band Trren ) ¥

F pine/ berry plant
Pinus ponderosa/Symphoricarp ophilus
PIPO/SYOR  (CP8$5.25)

Rosebud Creek (Bear Valley RD, Malheur NF)

Table of Principal Species (n = 10}
Speclos

ponderosa pine
western juniper

mountain snowberry
creeping Oregon-grape
squaw currant
serviceberry
mountain-mahogany

elk sedge
Whealer's bluegrass
western needlograss
mountain brome
idaho fescue

yarrow
meadowrue

Code

PIPO
JUCC

SYOR
BERE
RICE

AMAL
CELE

CAGE
PONE
STOC
BRCA
FEID

ACMIL
THOC
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Mean
Cov (%)

-8

wr\:aw'vg

Cons. (%)

160
80

100
90
40
50
40

30

88 888

Range

13-58
15

8-35
1-10
1-10
1-5
15

1-60
1-1
1-1
1-5
515

1-10
115



ENVIRONMENT UTILIZATION RESPONSE

LOCATION: Centrsl, south D - CAGE, AMAL, CELE
ELEVATION; 4380-5600 fi. (5260 ft.) P - PONE, BRCA, SYOR
ASPECT: Principally southerly exposures U - 8TOC, ACMIL
SLOPE: 10-85% (22%) INV - ANNUAL BROMES

TERRAIN FEATURES: Upper, middle, or lower 1/3 of slope on flat or

convex surfaces in steep, rough to rolling or undulating terrain,

SOIL DEPTH:

ASH DEPTH:

SURFACE SOIL TEXTURES:

SUBSURFACE SOIL TEXTURES:

COARSE FRAGMENTS:

PARENT MATERIAL: Residuum and coliuvium of ignecus, sedimentary, and phic rocks.

STAND AND OVERSTORY ATTRIBUTES (n = 8§)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 300-600 (431)
TOTAL BASAL AREA (SQ FT/ACRE): 72-100 {87)

TREE CANOPY COVERAGE (%): 1461 (41)

STAND GBA (8Q. FT/ACRE): 70-146 (109)

NO. BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX GBA INDEX
PIPO 8 85/11 126/27 80/9 110/28 38/11

Veg. Composition: Ponderosa pine and western juniper are highly associated. Mountain snowberry (SYOR) iis the
dominant shrub with Oregon-grape (BERE) usually present. The herbaceous composition is dominated by elk sedge
(CAGE), Other herbacecus plants are few and occur at low coverages.

Typal Comparisons: The PIPO/SYOR plant association oceurs principally in the central and southern Blue and Ochoco
Mountains on gentle to moderate siopes at all slope positions. Mountain snowberry communities are considered to be
drier than sr v ities when ponderosa pine is climax. In Douglas-fir climax communities, moun-
tain sriowberry is considered to reflect warmer, drier conditions than common snowberry. This association has moderate
PIPO productivities, similar to PIPO/CARU.

Successional Relationships: Poorly understood. Grazing disturbance would probably enhance the abundance of
yarrow (ACMIL), bunchgrasses (FEID, AGSP), creamy buckwheat (ERHE), vetch (VIAM), and mountain brome (BRCAJ.

M Consideratl Fire will stimulate and promote shrubs and elk sedge. Primary value of PIPO/SYOR is
with the varisly of plant species and their utility to wildlife species. Shading and heavy browsing can severely alter these
communities. Aggressive invasion and-establishment by undesirable plants (i.e., medusahead) occurs in degraded
PIPO/SYOR coinmunities. Harvest pine by individual tree selection; limit silvicultural activity for retention of older trees
valuable for wildlife and landscape diversity enhancement.

Relationship to Other Studies: The PIPO/SYOR h.t. was first described by Steele (1981) as a minor type in central
Idaho. It had not been described for the Blue or Ochoco Mountains previously.



P 3 r‘ 'u—‘ fed P‘&ﬂf 1
Pinus ponderosa/Cal grostis ruk
PIPQ/CARU  (CPG2 21)

Dugout Cre

Table of Principal Species (n = 16)

Species Code fMoan Cone. (%) Range
Cov (%)

ponderosa pine PIPO 45 100 17-81
Douglas-fir PSME 2 56 1-3
western juniper JUCC 2 25 14
common snowberry SYAL 1 50 1-3
creeping Oregon-grape BERE 2 37 1-3
spiraca SPBE ) 43 25
baldhip rose ROGY 2 37 1-3
pinegrass CARU 38 100 7-70
otk sedge CAGE 20 87 2:45
Ross’ sedge CARO 3 31 17
northwestern sedge CACO 3 37 15
Whesler's bluegrass PONE 2 56 17
tailcup lupine LUCA 3 56 1-8
heartleat arnica ARCO 12 56 229
broadpetal strawberry FRVI 2 62 1-5
western hawkweed HIAL2 2 62 1-8
yarrow ACMIL 3 81 1-10
woods strawberry FRVE 6 25 2-12
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ENVIRONMENT UTILIZATION RESPONSE

LOCATION: Central, south D - CAGE

ELEVATION: 4300-5850 #t. (5122 ft) IP - CARU, CARO, CACO, PONE
ASPECT: All aspects U - LUCA, ARCO, FRVI, ACMIL
SLOPE: 1-:20% (8%) INV - VIAM

TERRAIN FEATURES: Ridgetop, upper, middle, or lower 1/3

of slope on all surfaces in steep, rolling to undulating, or flat terrain.

SOIL DEPTH: 12-48 in. (29 in.)

ASH DEPTH: 12-30 in. {21 In)

SURFACE SOIL TEXTURES: sandy loam, siit loam

SUBSURFACE SOIL TEXTURES: sandy loam, silt loam, silty clay loam, clay

COARSE FRAGMENTS: 8-64% (28%)

PARENT MATERIAL: Residuum and colluvium of igneous, sedimentary, and metamorphic rocks, most with a mantle of
ash or loess.

STAND AND OVERSTORY ATTRIBUTES (n = 10)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 131-609 (421)
TOTAL BASAL AREA (SQ FT/ACRE): 60-258 (163)

TREE CANOPY COVERAGE (%): 20-81 (47)

STAND GBA (8Q FT/ACRE): 80-191 (138)

NO. BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX GBA INDEX
PIPO 10 160/41 227/52 71/4 141/21 41/8

Veg. Composition: Ponderosa pine is climax, Juniper and Douglas-fir may be assoclated at low coverages. Shrub
composition is minor. Common snowberry (SYAL) may ocour incidentally. Pinegrass (CARU) and elk sedge (CAGE) are
the dominant herbs in late seral stands. Forbs common to this type are white hawkweed (HIAL), broadpetal strawberry
(FRVD), heartleaf arnica (ARCO), and tailcup lupine (LUCA).

Typal Comparlsone: PIPO/CARU communities principally occur in the central and southern Blue and Ochodo Moun-
tains at mid and upper elevations. it ccouples gentle to moderate slopes at all siope positions, Soils contain an ash cap
over varied substrates. Solls of PIPO/CARU communities retain more moisture than those of PIPO/CAGE plant communi-
ties. Sites are-moderately. productive for PIPO.

Succeselonal Relatlonships: Pinegrass (CARU) is promoted by fire and has high fidelity with ash soils. Pinemat
manzanita (ARNE) and ceanothus (CEVE) ploneer after fire. Forbs which increase with disturbed undergrowth are vetch
{VIAM), bigleaf sandwort (ARMABS), strawberries, tailcup lupine (LUCA), yarrow (ACMIL}, and heartleaf arnica (ARCO).

A C Competition from CARU-CAGE with regeneration of pine seedlings is high. Mistietoe
!nfestations may be serious. Ungulate use is high (CAGE used early; CARU used late season); deer and elk use is high
in spring. Both CARU and CAGE are resis to fire. Pond pine ssedling establishment is enhanced by underburn-
ing. ‘

Ralaﬂonshlp to Other Studles: The PIPO/CARU plant association has not been described previously, Hall (1973)
incorporated this vagetation In "Mixed Conlifer - pinegrass.”
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Pondorosa pine/elk sedge plant association
Pinus ponderosa/Carex geyarl
PIPO/CAGE {CPG2 22)

R

Dugout Creek (Proposed RNA} (Prairie City RD, Malheur NF)

Table of Principal Species (n = 17)

Spocles Code Meoan Cons. (%) Range
Cov (%)

ponderosa pine PIPO 39 100 15-74
Douglas-fir PSME 3 47 1-8
western juniper JUOC 4 47 1-18
common snowberry SYAL 2 684 1-5
creeping Oregon-grape BERE 2 70 17
bitterbrush PUTR 2 41 1-3
elk sedge CAGE 32 100 10-60
pinegrass CARU 3 35 15
idaho fescue FEID 25 35 15-40
Wheeler's bluegrass PONE 4 70 1-20
bluebunch wheatgrass AGSP 13 41 1-40
bottlebrush squirreltai SiHY 2 35 1-2
prairie junegrass KOCR 5 47 120
tailoup lupine LUCA 4 41 2-10
western hawkweed HIAL2 1 52 1-3
YaIrow ACMIL 2 76 1.7
broadpetal strawberry FRVI 2 41 1-7
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ENVIRONMENT UTILIZATION RESPONSE

LOCATION: Central, south D - CAGE, FEID, AGSP
ELEVATION: 3350-5800 #t. (4918 ft) IP - CARU, PONE, KOCR, SIHY
ASPECT: All aspects IU - LUCA, ACMIL, FRVI
SLOPE: 2-50% (14%) NV~ -

TERRAIN FEATURES: Ridgetop, upper, middle, or lower 1/3 of siope

on all surfaces in steep, rolling o undulating or fiat terrain.

SOIL DEPTH: 18-38 in. (26 in))

ASH DEPTH:

SURFACE SOIL TEXTURES: sandy loam, silt, clay loam

SUBSURFACE SOIL TEXTURES: sandy loam, silt, silty clay loam, clay loam, clay

COARSE FRAGMENTS: 5-61% (37%)

PARENT MATERIAL: Residuum and colluvium of igneous, sedi tary, or met phic rocks,

STAND AND OVERSTORY ATTRIBUTES (n = 17)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 250-800 (393)
TOTAL BASAL AREA (SQ FT/ACRE): 35-174 (90)

TREE CANOPY COVERAGE (%): 18-82 (42)

STAND GBA (SQ FT/ACRE); 29-147 (78)

NO. BASAL SITE PROD:
SPECIES PLOTS AREA AGE INDEX GBA INDEX
PIPO 17 86/18 188/38 70/5 77118 2417

Veg. Composition: Ponderosa pine-is climax. Juniper and Douglas-fir are often associated at low coverages. Shrub
coverages are low with common snowberry (SYAL) and Oregon-grape (BERE) frequently assoclated. Eik sedge (CAGE)
is always present, Grasses are abundant in this type with Wheeler's biuegrass (PONE), bluebunch wheatgrass (AGSP),
idaho fescue (FEID) and prairie junegrass (KOCR) often occurring. Forbs are minor components.

Typal Comparisons: PIPO/CAGE plant communities occur principaily in the central and southern Blue and Ochoco
Mountains at mid elevations. They occur on all slope positions and on gentle to steep topography. Soils are moderate
to deep over varied substrates. Ash influence on soil characteristics is minor or absent. PIPO/CAGE communities are
warmer and drier than PIPO/CARU communities, Sites have moderate overstory production for the PIPO series, similar
1o other lypes with CAGE or PUTR in the understories,

Suceessional Relationships: The. elk sedge-dominance over pinegrass occurs.on soils relatively free of ash. In early
seral stands, the bunchgrasses (FEID, AGSP, KOCR), tailcup lupine (LUCA), heartleaf arriica (ARCO) and. yarrow
(ACMIL) may be more prominent.

Manag t Conslderati Moisture compaetition between elk sedge and pine seedlings may be severe. Droughti-
ness of this type enhances effects of dwarf mistletos on pine and juniper. Uneven-aged managément of pine appropriate
on non-infested sites. Ungulate use often high (elk sedge is used early in season). CAGE resists fire and develops rapidly
following fire. Pine seedling establishment is. enhanced by underburning.

Relationship 1o Other Studies: The PIPO/CAGE plant association has not been previously described. Hall (1973)
incorporated this vegetation In *Mixed Conifer - pinegrass.”
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Ponderosa pine/bitterbrush/Ross’ sedge plant assoclation
Plnus p Purshls trl [Carex rossh
PIPQ/PUTR/CARO  (CPS2 21)

LIS B

Emigrant Creek Canyon (Snow Mountain RD, Ochoco NF)

Table of Principal Species (n = 7)

Specles Code tean Cons. (%) Range
Cov (%)

ponderosa pine PIPO 42 100 24-53
western juniper JUOC 2 42 1-4
bitterbrush PUTR 14 100 2-36
creeping Oregon-grape BERE 2 57 12
Ross’ sedge CARO 10 100 3-15
western needlegrass STOC 1 100 12
prairle junegrass KOCR 1 85 1-2
bottlebrush squirreltail SHY 4 100 110
bluebunch wheatgrass AGSP 2 42 1-2
Idaho fescue FEID 1 42 12
Wheeler's bluegrass PONE 4 71 1-14
Sandberg's bluegrass POSA3 2 85 1-4
yarrow ACMIL 1 100 1-2
broadpetal strawberry FRVI 1 42 11
narrowleaf pussytoes ANST 2 71 1-3
eriophyfium ERLA 2 57 22
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ENVIRONMENT UTILIZATION RESPONSE

LOCATION: South D - PUTR, FEID, AGSP

ELEVATION: 4800-5400 ft. (5083 ft) IP - CARO, KOCH, PONE, POSA3
ASPECT: Southerly exposures U - STOC, BIHY, ACMIL, FRVI, ERLA
SLOPE: 1-25% (5%) INV - CHYI, CHNA

TERRAIN FEATURES: Ridgetop, upper, middle 1/3 of slope on flat

surfaces in steap, rolling to undulating, or flat terrain.

SOIL DEPTH: 10-24 in. (17 in)

ASH DEPTH:

SURFACE SOIL TEXTURES: sandy loam, loam

SUBSURFACE SOIL TEXTURES: sandy loam, loam, silt loam, silty clay loam
COARSE FRAGMENTS: 14-60% (33%)

PARENT MATERIAL: Residuum and colluvium of rhyolitic rocks with loess.

STAND AND OVERSTORY ATTRIBUTES (n = 7)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 170-260 (194)
TOTAL BASAL AREA (8Q FT/ACRE): 75-160 (111)

TREE CANOPY COVERAGE (%): 25-57 (43)

STAND GBA (8Q FT/ACRE): 53-154 (90)

NO, BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX GBA INDEX
PIPO 7 111/31 177/50 67/8 20/34 28/16

Veg. Composition: The PIPO/PUTR/CARO community occupies the warm, moist end of the environmental gradient
between the three PIPO/PUTR types. Ponderosa pine and juniper are the only tree species these sites can support.
Bitterbrush dominates; Oregon-grape (BERE) is usually present. Grasses and sedges constitute the dominant species
of the herbaceous vegetation, Ross’ sedge (CARC) ususlly dominates, Bluegrasses (PONE, POSAS), ‘bottiebrush
squirreltall {SIHY), western neadlegrass (STOC) and prairle junegrass (KOCR) frequently cccur. Narrowleaf pussytoes
(ANST) and eriophylium (ERLA) are the most frequently occurring forbs,

Typal Comparisons: PIPO/PUTR/CARD is prominent in the Ochoco and southern Blue Mountains ocourring on shallow
solls of rhyolitic flows and tuffs. it was found at moderate montane elevations on gentle to moderate slopes at ridgetop
to mid slope positions, PIPO/PUTR/CARO has the highest Pl and GBA with the lowest herb production of the three
PIPO/PUTR types. This association has moderate overstory producticity for the PIPO series, similar to' PIPO/CAGE,
PIPO/CELE/CAGE, and PIPO/PUTR/CAGE.

Successionsl Relationships: Fire and grazing are principal modifiers of this vegetation.. Fire retards bitterbrush but
promotes pine and bunchgrasses. Overgrazing may encourage dominance by rabbdbrushes (CHVI CHNA), yarrow
(ACMIL), bottiebrush squirreltail {(SIHY), and tailoup lupine (LUCA). :

L Conel : Uneven-aged management of pine will sustain open forest character Mistletoe may be
common Ungulate use is high (especially deer). Key winter range - high nutritional va!ue of PUTR. Ross’ sedge is not
promoted by fire as readily as CAGE and CARU, but will be retained in the cc y. Seedling establish it of pine
is promoted by fire. Tree seedling competition with CARO is moderate, Overuse by ungulaies reduces PUTR seedlings
and ability for shrub recruitment. This type is one of the lowest herbage producing plant communities of the ponderosa
pine series. .

Relationship to Gther Studies: Hall (1973) was the first to deseribe the PIPO/PUTR/CARC plart association. it appears
o be endemic to the Ochoco and Southern Malheur National Forest landscape.
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Ponderosa pina/bitterbrush/elk sedge plant assoclation
Pinus ponderosa/Purshia tridentats/Carex geyerl
PIPO/PUTR/CAGE {CPs2 22)

Emigrant Creek Canyon (Snow Mountain RD, Ochoco NF)

Table of Principal Species (1 = 6)

Species Code Mean Cons, (%) Range
Cov {%)

ponderosa pine PIPO 42 100 25-60
bitterbrush PUTR 13 100 520
cresping Oregon-grape BERE 2 100 1:3
mountain-mahogeany CELE 4 50 1.7
common snowberry SYAL 3 50 2-3
snowbrush ceanothus CEVE 2 50 1-3
elk sedge CAGE 37 100 13-60
bottlebrush squirreltail SiHY 50 1-1
Ross' sedge CARO 66 11
yarrow ACMIL 2 83 13
western hawkweed HIALZ 2 50 12
tallcup lupine LUCA 3 50 23
narrowleaf pussytoes ANST 1 80 1-1
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ENVIRONMENT UTILIZATION RESPONSE

LOCATION: Central, south D - PUTR, CELE, CAGE
ELEVATION: 4400-5600 fi. {4975 ft.) {P - SYAL, CARO, HIAL2
ASPECT: Principally southerly exposures U - CEVE, SiHY, ACMIL, LUCA
SLOPE: 3-50% (19%) INV - -

TERRAIN FEATURES: Upper or middle 1/3 of slope on all

surfaces in steep, rough to rolling or undulating terrain.

SOIL DEPTH: 18-24 in. (23 in.)

ASH DEPTH:

SURFACE SOIL TEXTURES: sandy loam, loam

SUBSURFACE SOIL TEXTURES: sandy loam, loam, silt loam

COARSE FRAGMENTS: 33-61% (45%)

PARENT MATERIAL: Residuum and colluvium of igneous, sedimentary, and metamorphic rocks.

STAND AND OVERSTORY ATTRIBUTES {n = 6)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 100-450 (324)
TOTAL BASAL AREA (SQ FT/ACRE): 50-120 (89)

TREE CANOPY COVERAGE (3): 25-60 (43)

STAND GBA {SQ FT/ACRE): 48-103 {73)

NO. BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX GBA INDEX
PIPO [ 8of27 209/40 - 847 73/25 20/8

Veg. Composition: Sites supporting this type are intermediate between PIPO/PUTR/CARO and PIPO/PUTR/FEID in th
environmental gradient of warm, moist and warm, dry. Ponderosa pine, bitterbrush and elk sedge each dominate th
life form layers. Oregon-grape (BERE), mountain-mahogany (CELE) and common snowberry {SYAL) are usuall
present. Ponderosa pine isthe only tree species these sites can support.

Typal Comparigons: PIPO/PUTR/CAGE occurs In the central and southern Blue and Ochoco Mountains at moderat
elevations. Soils are shallow to moderately deep over varled substrates, These communities were found on moderat
to steep slopes at upper and mid slope positions. This association has moderate overstory productivity for the PIP(
serles, similar to- PIPO/PUTR/CARO, PIPO/CAGE, and PIPO/CELE/CAGE.

Successional Relationships: Fire promotes ceancthus {CEVE). Bitterbrush (PUTR) and mountain-mahogany (CELE
readily succumb o fire. Overgrazing or surface disturbance may promote arrowleaf balsamrost (BASA), eriophyliur
(ERLA), tailcup lupine (LUCA), yarrow (ACMIL), and bottiebrush squirreltail (SiHY),

Manag Congslderatl Multiple-age classes favor the varied rescurce values inherent in stands of this plar

lation. -Mistletoes may be Ungulate use s high (especially by deer), PIPO/PUTR/CAGE Is a key wint
range community. Bitterbrush has high nutritional value. Tree seedling competition with CAGE is-sévere. Elk sedge
promoted and rapidly colonizes following surface fires. Limit the disturbance by fire for retention of bitterbrush. Over-us
by ungulates jeopardizes PUTR seedlings and shrub recruitment.

Relationship to Other Studies: This plant association has not been previously described.
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Ponderosa pine/bliterbrush/idaho fi biuet h whaatg plant 1ati
Pinus ponderosa/Purshia trid /F idah - Agropyron spicatum
PIPO/PUTR/FEID-AGSP - (CPS2 26)

Sawmill Creek Canyon (Snow Mountain RD, Ochoco NF)

Table of Principal Species (n = 8)

Species Code Mean Cons. (%) Range
Cov (%)
ponderosa pine PIPO 30 100 12-41
western juniper JUOC 2 &6 1-3
bitterbrush PUTR 12 100 5-21
gresn rabbitbrush CHVI 1 66
creeping Oregon-grape BERE 1 66
idaho fescue FEID 22 100 3-40
blusbunch wheatgrass AGSP 18 &6 4-31
Wheeler's blusgrass PONE 4 é6 1-6
Sandberg's bluegrass POSA3 1 &6 141
bottiebrush squirreitail SIHY 1 €6 11
prairie junegrass KOCR 2 66 12
yarrow ACMIL 2 100 1-83
Eaton's fleabane EREA 5 66 18
rosy pussytoes ANRO 2 86 1-3
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ENVIRONMENT UTILIZATION RESPONSE

LOCATION: Centrel, south D - PUTR, FEID, AGSP
ELEVATION: 4000-5100 #. (4600 ft) 1P - POSAS, KOCR, PONE
ASPECT: All aspects U - SIHY, ACMIL

SLOPE: 3-30% (21%) INV - CHVI

TERRAIN FEATURES: Ridgetop, upper, or middle 1/3 of slope

on all surfaces in steep, rolling to undulating terrain,

SOIL DEPTH: 22-32 in. (27 in.)

ASH DEPTH:

SURFACE SOIL TEXTURES: Sandy loam, loam, siit loam

SUBSURFACE SOIL TEXTURES: Sandy loam, silt loam, silty clay loam

COARSE FRAGMENTS: 23-74% (49%)

PARENT MATERIAL: Residuum and colluvium of rhyolitic rocks, some with loess.

STAND AND OVERSTORY ATTRIBUTES (n = 3)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 202545 (426)
TOTAL BASAL AREA (SQ FT/ACRE): 47-175 (102)

TREE CANOPY COVERAGE (%): 15-42 (31)

STAND GBA (SQ FT/ACRE): 36-115 (67)

NO. BASAL SITE PROD.
SPECIES PLOTS  AREA AGE INDEX GBA INDEX
PIPO 3 102/163 254/9 65/13 67/105 18/29

Veg. Composltion: Ponderosa pine forms an open forest with western juniper over a shrub layer dominated k&
bitterbrush. Oregon-grape (BERE) is usually associated. Bunchgrasses prominently occupy the ground surface; sedge
are absent. Idaho fescue (FEID) and bluebunch wheatgrass (AGSP) are the most abundani grasses; bluegrasse
(PONE, POSA3) and prairie junegrass (KOCR) are usually present.

Typal Comparisona: PIPO/PUTR/FEID-AGSP ocours. at moderate elevation in the central and southern Blue an
Cchoco Mountains on gentle to moderate slopes from ridgetop to mid slope positions, 1t is the warmest and drlest.
the PIPO/PUTR types.

Successlonal Relatlonshlps: Disturbed communities may contain rabbitbrushes (CHVI, CHNA), yarrow (ACMIL
bottlebrush squirreltail (SIHY), needlegrasses (STIPA), and lupines. Fire stimulates and sustains the bunchgrasses b
may be detrimenta! to.the bitterbrush stand,

Manag: C Uneven-aged management will sustain open forest character of stands in this type. Tre
seediing competition with bunchg) is minimal. Mistietoas may be Fire enh bunchgrass vegetatio:
but, fire is injurious to bitterbrush if soils are dry and seed can not sprout. PIPO/PUTR/FEID-AGSP communities are
valuable part of deer winter range; bitterbrush is high in nutritional value. Ungulate overuse severly hedges PUTR plant
retards recruitment of juvenile plants and jeopardizes future bitterbrush composition.

Relationship to Other Studle?: This is a widespread plant association which has been classified by Daubenmire (196!
in eastern Washington; Piister (1877) in Montana; Steele (1981} in central idaho; Clausnitzer and Zamora {1987)
northern Washington; Volland (1976) and Hopkins (1979) in central Oregon. This is the first description for eastel
Oregon.
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Ponderosa pine/mountein big sagebrush/Idaho fescue-bluebunch wheatgrass plant assoc!éﬂon
Pinug pondeross/Ar fa trid yana/F idal Is-A 4
PIPO/ARTRV/FEID-AGSP  (CPS1 31)

PrOpPyTON DN

Alkali Creek (Burns RD, Matheur NF)

Table of Principal Species (n = 8)

Spociss Code Maan Cons. (%) Range
Cov (%)

ponderosa pine PIPO 17 100 10-25
western juniper JUOC ] 83 1-18
mourtain big sagebrush ARTRV 19 100 10-30
bitterbrush PUTR 6 50 310
squaw currant RICE 4 50 18
gray rabbitbrush CHVI 3 66 15
Idaho fescue FEID 8 100 2-25
bluebunch wheatgrass AGSP 7 83 115
Sandberg's bluegrass POSA3 11 83 520
yarrow ACMIL 3 66 15
western groundsel SEIN 3 83 1-8
narrowleaf pussytoes ANST 2 66 22
creamy buckwheat ERHE 1 66 12
phlox PHLOX 2 50 1-3
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ENVIRONMENT UTILIZATION RESPONSE

LOCATION: South D - PUTR, FEID, AGSP

ELEVATION: 4500-5550 #t. (5026 ft.) P - POSA3

ASPECT: All aspects U - ARTRVY, ACMIL, ERHE, PHLOX, SEIN
SLOPE: 3-40% (22%) INV - CHVE, CHNA, ANNUAL BROMES

TERRAIN FEATURES: Ridgetop, upper, middle, or lower 1/3 of slope on

all surfaces in steep, rolling, undulating, or flat terrain.

SOIL DEPTH:

ASH DEPTH:

SURFACE SOIL TEXTURES:

SUBSURFACE SOIL. TEXTURES:

COARSE FRAGMENTS:

PARENT MATERIAL: Residuum and colluvium of igneous, sedimentary, or metamorphic rocks.

STAND AND OVERSTORY ATTRIBUTES (n =.5)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 225-450 (354)
TOTAL BASAL AREA (8Q FT/ACRE): 16-56 (36)

TREE CANOPY COVERAGE (%): 10-31.(22)

STAND GBA (SQ FT/ACRE): 40-107 (74)

NO. BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX GBA - INDEX
PIPO 5 30/23 81/102 81/13 81/34 29/16

Veg. Composition: A forest savannah comprised of ponderosa pine, western Juniper, and mountain big sagebrust
(ARTRV). Bitterbrush (PUTR), squaw currant (RICE) and mountain-mahogany (CELE) may also be present. Bunchgrass:
os dominate the herbaceous vegetation (FEID, AGSP, FOSAS3). Western grounsel (SEIN) is the most commonly occur-
ring forb.

Typal Comparisone: PIPO/ARTRV/FEID-AGSP occurs at mid elevations in the southern Blue and Ochoco Mountains or
gentie to moderate slopes on ridgetop and all slope positions. Sites exhibit modersaie produstivity for PIPO, similar t
PIPO/CELE/CAGE and PIPO/PUTR types.

S lonal Relatlonships: Fire favors pine and bunchgrasses; it also tends 1o reduce juniper, bitterbrush, mountain
mahogany, and mountain big sagebrush. Disturbance may increase rabbitbrushes, yarrow. (ACMIL), ¢reamy buckwhea
(ERHE), phiox, annual bromes, penstemons, and lupines.

i Conelderati The open pine-shrub-grass maosaic is best retained by individual tree selection or light
spotty buming Hot burns are injurious to the varied shrub composition. These communities are important for wildiife
utilization and landscape and species diversity. Ungulate use can readily degrade these communities from overgrazing
and trampling (compaction). Rabbitbrush and forb-rich compositions result.

Relatlonship to Other Studies: Volland (1976) classified a PIPO/PUTR-ARTRV/FEID plant association in the centra
Oregon pumice zone. This is similar floristically to the PIPO/ARTRV/FEID-AGSP of the Blue-Ochoco Mountains.
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Ponderosa pine/idaho fescue plant association

Plnus p
PIPO/FEID

Eliiott Creek (Big

{CPG1 12)

Table of Principal Species (n = 16)

Spacies

ponderosa pine
western juniper

bitterbrush
creeping Oregon-grape
mountain-mahogany

idaho fescue
bluebunch wheatgrass
Sandberg’s bluegrass
elk sedge

Wheeler's bluegrass
bottlebrush squirreltail
Ross' sedge

prairie junegrass

yarrow
western hawkweoed
tailcup lupine

red avens

hot rock penstemon

Summit RD, Ochoco NF)

Code

PIPO
JUOC

PUTR
BERE
CELE

FEID
AGSP
POSAS
CAGE
PONE
SIHY
CARO
KOCR

ACMIL
HIAL2
LUCA
GETR
PEDE

119

Mean
Cov (%)

29
7

s

w N

NNNO’IA&‘D%

- N

Cong. (%)

458

2952938

43
93
37

37
31

Range

7-47
1-33

14
13
14

1560
2-31
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ENVIF{ONMENT UTILIZATION RESPONSE

LOCATION: North, central, south D - FEID, AGSP

ELEVATION: 3800-5300 f. (4636 ft.) 1P - POSA3, KOCR, HIAL

ASPECT: Principally southerly exposures IU - PONE, SIHY, ACMIL, LUCA, GETR
SLOPE: 1-80% (18%) INV - ANNUAL BROMES

TERRAIN FEATURES: Ridgstop, upper, middle, or lower 1/3 of slope

on all surfaces in steep, rough to rolling or undulating terrain.

SOIL DEPTH: 12-50 in, (28 in.)

ASH DEPTH:

SURFACE SOiL. TEXTURES: sandy loam, loam, silt loam

SUBSURFACE SOl TEXTURES: sandy loam, loam, silt loam, clay loam, silty clay

COARSE FRAGMENTS: 6-54% (31%)

PARENT MATERIAL: Residuum and colluvium of igneous, sedimentary, and metamorphic rocks; some with loess.

STAND AND OVERSTORY ATTRIBUTES (n = 15)

HERBAGE PRODUCTION (LBS/ACRE AR DRY): 250-497 (362)
TOTAL BASAL AREA (5Q FT/ACRE): 25-196 (81)

TREE CANOPY COVERAGE (%): 8-60 (33)

STAND GBA (SQ FT/ACRE): 25-146 {69)

NO. .  BASAL SITE PROD.
SPECIES PLOTS  AREA AGE INDEX GBA INDEX

PIPC 15 79/28 186/34 62/5 68/18 18/6

Veg. Composition: Ponderosa pine forms an open, park-like savannah with bunchgrass vegetation, Western junipe
and ponderosa pine are the only tree species these warm, dry sites can support. Bitterbrush is oftén present at lov
coverage. ldaho fescue (FEID) is. the dominant herbaceous species in late seral communities. Other bunchgrasse
usually present are bluebunch wheatgrass (AGSP), Sandberg’s bluegrass (POSA3) and bottlebrush squirreltail (SIHY)
Yarrow (ACMIL} is the most common forb,

Typal Comparisons: PIPO/FEID communities ocour at low to mid slevations in the Biue and Ochoco Mountains. The
type occurred on gentle to steep slopes at all positions, They were found on maderate to deep soils overlying a
geologle substrates. Sites supporting this plant assoclation are more mesic than FEID/AGSP sites; PIPO/FEID site
oceupy slightly cooler sites with greater moisture retention capability, Water holding capacity was 50% greater ol
sampled PIPO/FEID sites than on the PIPO/AGSP sites. This association has low productivity for PIPO, similar to othe
types. with bunchgrass understories,

Periodic fire helps provide vitality to the grassiand, stimulates grass-vigor and provide
seedbed opportunities for pine regeneration. Disturbed sites may show increases by yarrow (ACMIL), lupines, red aven
(GETR), penstemons, clovers, phiox, and annual bromeés.

Manag t Conslderath This tion may be unsulted as commercial imber producing communities bie
cause of regeneration difficulties. and low productivities. Uneven-aged management results In retention of valuable olde
age classes. Prescribed burns can promote the bunchgrasses, improve pine establishment and control stocking. Site
are important to elk and deer.in providing spring and early summer forage.

Relationship to Other Studies: PIPO/FEID was described in sastern Washington by Daubenmire (1968); in the Blu
Mountains by Hall (1973); in Montana by Pfister, et al (1977); in central Idaho by Steele (1981); in north idaho by Coope
ot al {1987); in northern Washington by Clausnitzer and Zamora (1987); and in the Wallowas and Seven Devils b
Johnson and Simon (1987).
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Ponderosa pine/biuebunch whestgrass plant association
Pinus pond /Agropyron spleat
PIPO/AGSP  (CPGT 11)

Sa Lol N & LA
Tucannon River Canyon (Pomeroy RD, Umatilla NF)

Table of Principal Species {n = 12)

Species Code Mean Cons. (%) Range
Cov (%)

ponderosa pine PIPO 20 100 7-40
western juniper JUOC 3 41 17
common snowbatty SYAL 3 41 17
bitterbrush PUTR 2 33 1-3
serviceberry AMAL 3 25 .28
bluebunch whestgrass AGSP 30 100 8-60
idaho fescue FEID 4 66 17
olk sedgs CAGE 5 50 2-7
Sandberg’s bluegrass POSA3 8 83 1-20
bottlebrush squirreltail SIHY 2 25 12
yarrow ACMIL 4 75 115
western hawkweed HIAL2 1 41 1-3
creamy buckwheat ERHE 1 41 1-8
arrowleaf balsamroot BASA 2 25 1-3
desert parsleys LOMAT 3 33 1-7
tailcup lupine LUCA 10 33 1-20
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ENVIRONMENT UTILIZATION RESPONSE

LOCATION: North, central, south D-- AGSP, FEID, CAGE, PUTR
ELEVATION: 2175-5400 ft. (4323 ) IP - POSA3, SYAL, HIAL2, BASA
ASPECT: Southerly aspects U - SIHY, ACMIL, ERHE

SLOPE: 4-100% (32%) INV - ASTRA, APAN, ANNUAL BROMES

TERRAIN FEATURES: Ridgetop, upper, middle, or lower 1/3 of

slope on all surfaces In steap, rough to roliing, or undulating terrain,

SOIL DEPTH: 8-42 in. (21 In)}

ASH DEPTH:

SURFACE SOIL. TEXTURES: sandy loam, loam, siit ioam

SUBSURFACE SOIL TEXTURES: sandy loam, loam, silt loam, clay loam

COARSE FRAGMENTS: 10-50% (35%)

PARENT MATERIAL: Residuum and colluvium of igneous, sedi tary, and met phic rocks with loess.

STAND AND OVERSTORY ATTRIBUTES (n = 11)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY}: 200-750 (381)
TOTAL BASAL AREA (SQ FT/ACRE): 15-113 (43)

TREE CANOPY COVERAGE (%): 8-40 (22)

STAND GBA (SQ FT/ACRE): 156-176 (45)

NO. BASAL SITE PROD.
SPECIES PLOTS AREA AGE INDEX GBA INDEX
PIPO 11 42/17 109/48 58/10 45/32 13/12

Veg. Composition: Ponderosa pine forms an open, park-like savannah with bunchgrass vegetation. Western juniper
and ponderosa pine. are the only tree species these warm, dry sites can support. Shrubs are infrequent.-Bluebunch
wheatgrass (AGSP) is the dominant herbaceous species in late seral communities in good ecologic condition. Other
bunchgrasses usually ocourring are Idaho fescue (FEID) and Sandberg's bluegrass (POSA3). Yarrow (ACMIL) is the
most common forb,

Typal Comparlsons: PIPO/AGSP plant communities ocour at low to mid elevations in the Blue and Ochoco Mountains.
They were found on gentie to steep slopes and all topographic positions. Soils were shaliow Yo deep overlying various
substrates, PIPO/AGSP Is considered drier than. PIPO/FEID (waterholding capacity of sampled PIPO/FEID sites were
50% higher). This association has low productivity for PIPO, similar to other types with bunchgrass understories.

8 lonal Relatlonships: Periodic fire helps provide vitality to the grassland, stimulates grass vigor and provides
regenerative opportunities for the pine, Disturbed sites may show increases by yarrow (ACMIL), lupines; clovers,
milkvetches (ASTRA), dogbane (APAN), phlox and annual bromes.

Management Conslderations: Usually unsuited for timber production due to severity of sites to adequately regenerate.
Uneven-aged management may be used to promote vigorous regeneration and maintain the diverse, open stand
character. Ungulate use is high because older pines shelter animals and forage is readily available. Underburning.can
influence density of pine, maintaln grassland vigor and prepare seedbeds for pine establishmient. Fires may not cany
uniformly in these open grassy stands,

Relati i to Other sles: PIPO/AGSP was described in eastern Washington by Daubenmire (1968); in the Blue
Mountains by Hall (1973); in Montana by Pfister, ot al (1977); in contral ldaho by Steele {1981);in north ldaho by Cooper,
et al {1987); in northern Washington by Clausnitzer and Zamora (1987); and in the Wallowas and Seven Devils by
Johnson and Simon (1887).



Ponderosa pine/ in big sag
Plnus pond /A ! id y
PIPO/ARTRV/CAGE (n=2) (CPS1)

hielk sedge plant communities
/Carax geyeri

This community forms a pine ssvarinah over a shrub-herb mosaic of mountain big sagebrush (ARTRV), bitterbrush
(PUTR), olk sedge (CAGE), prairie junegrass (KOCR) and tailcup lupine (LUCA). Western juniper may be present. Other
shrubs often ocourring are snowberries, roses, and currants. When disturbed these communitiss may have higher
coverages by rabbitbrushes, annual brormes, penst 18, y buckwheat (ERHE), tailoup lupine (LUCA), and
yairow (ACMIL).

Sampled communities were in the central and southern Blue M 18 at mid elevations on gentle and moderate
slopes. These open forest communities are promoted by cool underburning, selective harvest and uneven-aged clump
management. Hot burns can alter these communities by eradication of ARTRV. Elk sedge, junegrass and forbs (especial-
ly lupine and creamy buckwheat) are stimulated and promoted by burning. Value to wildlife and grazing animals is high
for the diversity of plants comprising these communities.

Ponderosa pine/sgu
Pinus p sa/Peraphy
PIPO/PERAI (n=2) (CPSY)

pple plant ities

PIPO/PERA3 was found in the central Blue Mountains at low montane elevations on gentle to steep slopes at lower slope
positions. These are transitional communities which contain a rich variety of shrub species. Ponderosa pine and western
juniper are the only tree species occurring as an open forest or savannah above the shrub-dominated understory.
Squawapple (PERA3), squaw currant (RICE) and bitterbrush {PUTR) are the prominent shrubs. Elk sedge (CAGE) is the
dominant herbaceous species assoclated with the type. Bluebunch wheatgrass {AGSP), idahe fescue (FEID), and
creamy buckwheat (ERHE) occur from the overlapping adjacent bunchgrass communities. This community often occurs,
as a fringe between ponderosa pine/bunchgrass communities and sagebrush steppe. The ecologic factors controlling
the distribution of squawapple are unknown. The species has & relatively restricted and sporadic occurrence in
northeastern Oregon. -

Ponderosa pino/low gagebrush plant communities
Plnug ponderosa/A isla arb i
PIPO/ARAR  (n=1) (CPS1)

Plant ities depicting the gradual ecot {or transitions) between low sagebrush/bunchgrass communities and
ponderosa pine/bunchgrass communities occur in the southern Blue and Ochoco Mountains. Western juniper may be
present with ponderosa pine. Low sagebrush dominates. Bunchgrasses associated may be ldaho fescue (FEID),
bluebunch wheatgrass (AGSP), Sandberg's bluegrass (POSA3) and prairie junegrass (KOCR). Disturbed ground sur-
face may be populated by bighead clover (TRMA), bisquitroots (LOMAT), and creamy buckwheat (ERHE).
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Dl P P

F pine/ plant itles
Pinus ponderosa/Rhus glabre
PIPO/RHGL (0 = 1)

The PIPO/RHGL is a plant community oceurring in canyons of the northern Blue Mountains. Here ponderosa pine forms
a savannah with warm, dry site shrubs on a steep rocky talus tos slope. Smooth sumac (RHGL), syringa (PHLE2),
oceanispray (HODI), spiraca (SPBE), cherries and roses constitute the primary shrubs. Adjacent communities may be
FEID-AGSP grasslands and Douglas-firfoceanspray or ponderosa pine/idaho fescue forestlands. Other commonly
oceurring plants are mountain brome (BRCA), tailcup lupine (LUCA) and Wheelet's bluegrass (PONE). These stands are
not suitable for timber production, however, they are valuable as an element in landscape biodiversily with its aftendant
wiidiife aitributes.
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Western juniper/bitterbrush/Idaho

rurama

JUOC/PUTR/FEID-AGSP ~ (CJS3 21)

Skookum 3-way Exclosure (Heppner RD, Umatilla NF)

Table of Principal Species (n = 4)

Species

western juniper

bitterbrush
low sagebrush
mountain big sagebrush

idaho fescue

bluebunch whestgrass
Sandberg’s bluegrass
bottlebrush squirreltail

yarrow
bisquitroots

phiox

low pussytoes
pale agoseris

red avens

yellow salsify
waestern groundsel

Code

JUOC

PUTR
ARAR
ARTRV

FEID
AGSP
POSA3
SIHY

ACMIL
LOMAT
PHLOX
ANDI
AGGL
GETR
TRDU
SEIN
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#oan
Cov (%)

i1

) n
b b b s b GO e DR

Cons. (%)

100

100
50
50

100
100
100

25

100
75
75
50

50
50
50
50

Range

10-13

15-20
58
12

1535
1-25
3-20
1-1

15-35
1-1
25
1-1

1-1
1-1
1-1



ENVIRONMENT

LOCATION: Ceniral, south

ELEVATION: 3760-4825 ft. (4334 ft)

ASPECT: All aspects

SLOPE: 5-15% (11%)

TERRAIN FEATURES: Ridgetop and upper 1/3 of slope on flat or convex surfaces in steep, rolling to rolling, or
undulating, or flat terrain.

SOIL DEPTH:

ASH DEPTH:

SURFACE SOIL TEXTURES:

SUBSURFACE SOIL TEXTURES:

COARSE FRAGMENTS:

PARENT MATERIAL: Residuum and colluvium of igneous and sedimentary rocks with ash and loess.

STAND AND OVERSTORY ATTRIBUTES (n=4)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 300-425 (358)
TOTAL BASAL AREA (SQ FT/ACRE): (30)

TREE CANOPY COVERAGE (%): 1015 {12)

SOIL SURFACE CHARACTERISTICS UTILIZATION RESPONSE
ELEMENT % COVER RANGE D - FEID, AGSP, PUTR

IP - POSA3
ROCK 4 16 IU - ARTRV, ACMIL, PHLOX
PAVEMENT 10 10 INV - TRDU
BAREGROUND 24 5-50
MOSS 3 1-8

Veg. Composition: A diverse juniper savannah with a shrub-grass-forb mosaic. Bitterbrush is often joined by low
sagebrush (ARAR) on moderate soils, and mountain big sagebrush (ARTRV) on deeper soils. All three principal
bunchgrasses (FEID, AGSP, POSAB) ocour in late seral stage. Forbs usually occurring are yarrow (ACMIL), bisquitroots
and phlox.

Typal Comparlsons: The JUOC/PUTR/FEID-AGSP plant association oceurs.in the central and southern Blue and
Ochoco Mountains at low to mid elevations on gentle to moderate slopes at ridgetop and upper slope positions. Sites
ate on. varied substrates.

S lonal Relationships: Juniper can not tolerate fire, Animal use is the principal cause of retrogression to earlier
seral stages. Shading of animals beneath trees may replace fescue with cheatgrass and other annual vegetation. Heavy
browsing by deer and domestic animals may reduce the bitterbrush composition and affect PUTR establishment of
juvenile plants. Forbs replacing the bunchgrasses in early seral stands are red avens {GETR), talloup lupine {LUCA)},
phlox, creamy buckwheat (ERHE). and yarrow (ACMIL).

M Considerati Readily used by cattle and big game for shading; bedding by deer. Early season use
by l:vestock can reduce vitality of the grassland. The bitterbrush sagebrush-bunchgrass mix provides high quality
wildlife habitat. These communities occur in principal deer winter range areas. Promotion of species diversity and
retention of shrubs with grasses Is desirable, Fire can readily be employed fo reduce *off site® juniper. Use of fire “on site®
would reduce juniper and bitterbrush to detriment of the plant communtty.

Relationship to Other Studies: A JUOC/PUTR/FEID-AGSP plant association was described by Volland (1988) in the
central Oregon pumice area.



1l

p ¥ tcdab is - Ag:opyron spleatum
JUOC/FEID-AGSP  (CJG1 11)

‘Western juniper/idaho blusk h wheat plant

Shaketable (Proposed RNA) (Bear Valley RD, Malheur NF)

Table of Principal Species {n = 7)

Spocles Code Mean Cone. (%) Range
Cov (%)

western juniper JUOC 18 100 8-40
ponderosa pine PIPO 2 57 15
bitterbrush PUTR 2 28 1-3
blusbunch wheatgrass AGsP 15 100 3-30
idaho fescue FEID 26 85 5-50
Sandberg’s bluegrass POSA3 5 85 310
prairie junegrass KOCR 4 42 35
onespike oatgrass DAUN 7 42 310
cheatgrass BRTE 5 42 1-10
yarrow ACMIL 3 85 1-10
bisquitroots LOMAT 1 57 1-2
arrowleaf balsamroot BASA 4 57 25
taifcup lupine LUCA 4 57 1-10
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ENVIRONMENT

LOCATION: Central, south

ELEVATION: 3050-5850 ft. (4644 ft.)

ASPECT: All aspects

SLOPE: 5-70% (29%)

TERRAIN FEATURES: Ridgetop, upper, or middie 1/3 of siope on flat or convex surfaces in steep, rough to rolling,
undulating, or flat terrain.

SOIL DEPTH:

ASH DEPTH:

SURFACE SOIL TEXTURES:

SUBSURFACE SOIL TEXTURES:

COARSE FRAGMENTS:

PARENT MATERIAL: Residuum and colluvium of igneous, sedimentary, and met hic rocks.

P

STAND AND OVERSTORY ATTRIBUTES (n=6)

HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 260-700 (442)
TOTAL BASAL AREA (8Q FT/ACRE): (20)

TREE CANOPY COVERAGE (%): 10-40 (19)

SOIL SURFACE CHARACTERISTICS UTILIZATION RESPONSE
ELEMENT % COVER RANGE D - FEID, AGSP

1P - POSAS, KOCR, DAUN
ROCK 36 20-68 U - ACMIL, LUCA, GETR
PAVEMENT 10 10 INV - BRTE
BAREGROUND 13 3-20
MO8S . 11 1-25

Veg. Composition: Western juniper forms a savannah with bunchgrasses. Ponderosa pine and bitterbrush may be
present as incidental species. The three principal bunchgrasses (FEID, AGSP, POSA3) dominate the herb cover in late
seral stands. Yarrow (ACMIL), arrowleaf balsamroot (BASA) and tailoup lupine (LUCA) are usually present.

Typal Comparisons: The highest herbage producer of the juniper blant associations. This type occurs In the central-and
southern Blue Mountains at Jow to high elevations on moderate to steep slopes from ridgetops to mid slope positions.
Sites are on varied rocky substrates.

Suceessional Relationships: Fire is injurious to juniper. Shading animals degrade tree understories and cause greatest
impact on st ion of the iated With degradation, ldaho fescue (FEID) beneath trees is replaced by
cheatgrass (BRTE). Forbs replacing bunchgrasses in early seral stands are red avens (GETR), fleabanes, tailcup lupine
(LUCA), phiox, creamy buckwheat (ERHE} and yarrow.

M it Consld Shes are readily used by cattle and big game lor shading; bedding by deer. Chukars,
quail, and grouse also use these communities. Fire can be employed to reduce juniper. Juniper is valuable for wildlife,
watershed, and landscape diversity values,

Relationship to Other Studiss: Hall (1973) described "juniper/bunchgrass” in the Blue Mountains; Johnson and Simon
described JUOC/FEID-AGSP in the Wallowa-Snake of northeast Oregon.
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n juniper/ gany/etk sedge cc itles
Juniperus occidentalis/Cercocarpus ledifolius/Carex geyeri
JUOC/CELE/CAGE (n=2) {CJS4)

Western funiper forms a savannah with pondercsa pine over mountain-mahogany (CELE) and efk sedge (CAGE).
Grasses are usually assoclated due to the proximity of grasslands. Principal bunchgrasses are bluebunch wheatgrass
(AGSP), Sandberg’s bluegrass (POSA3), and prakrie junegrass (KOCR). These communities are often transitional
between deep soil bunchgrass-dominated vegetation and ponderosa pine forests, Increasing with disturbance are
yarrow (ACMIL), arrowleaf balsamroot (BASA) and annual bromes.

This is the highest elevation juniper community (mean = 5400 #.). it occurs in the central and southern Blue and Ochoco
Mountains on gentle to steep slopes at moderate soil depths and on varying substrates,

The westetn juniper/mountain-mahogany savannah is important for wildlife *edge® providing a varlety of cover and food,
‘The juxtaposition of these communities is important to overall fandscape and species diversity, Fire may severely
damage these communities owing to the susceptibility of JUOC and CELE to mortality from burning. The limited
occurrence by these communities enhances their value for retention as important for wildlife and biodiversity.

Western juniper/ i hogany/ldaho bluebunch wheatgrass communities
Juniperus occidentalis/Cercocarpus ledifolius/Festuca idahoensis-Agropyron spicatum
JUOC/CELE/FEID-AGSP (n=2) (CJs4)

Western Juniper forms a savannah (often with ponderosa pine) over mountain-mahogany (CELE) and the three principal
bunchgrasses (FEID, AGSP, POSAS}. The communities are often transitional between deeper soil bunchgrass - dominat-
ed vegetation and ponderosa pine forests. Increasing with disturbance are yarrow (ACMIL), creamy buckwheat (ERHE),
neediegrass (STOC) and annual bromes.

These juniper communities were found at mid elevations in the central and southern Biue and Ochoco Mountains on
stéep slopes, shallow soils and rhyolitic substrates. Productivity of herbaceous vegetation was similar to JUOC/CELE/
CAGE.

The western juniper/mountain-mahogany savannah is important for wildlife *edge” providing a variety of cover and food.
The juxtaposition of these communities is important to overall landscape and species diversity. Fire may severely
damage these communities owing to the susceptibility. of JUOC and CELE to mortality from burning. The limited
occurrence by these communities enhances their value for retention as important for wildlife and biodiversity.

Western juniper/Mountain bi brush ities
junip g sag
; i el : i

perus tr
JUOC/ARTRV/FEID-AGSP  (CJS2)

This plant community forms a mosaic with scattered western juniper among mountain big sagebrush and bunchgrasses.
The prominent bunchgrasses are bluebunch wheatgrass (AGSP), Idaho fescue (FEID), and Sandberg's bluegrass
{POSAS), With overgrazing praitie junegrass (KOCR), bottlebrush squirreltail (SIHY), and western needlegrass (STOC)
tend 1o increase. Cheatgrass (BRTE) will dominate with severe site degradation.
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Wastern juniper/low sagebrush plant itlos

Juniperus ar
JUOC/ARAR (n=1) (CJST1)

Woestern juniper forms a savennsh over a low sagebrush (ARAR) community, Asscciated are the three princip
bunchgrasses (FEID, AGSP, POSAS), Forbs which may ocour are yarrow (ACMIL), bisquitroots (LOMAT), and dagge
ped {PHCH). These communities are often adjacent to low sagebrushfidaho fescue - bluebunch wheatgrass (ARAI
FEID-AGSP) communities or low sagebrush/Sandberg’s bluegrass (ARAR/POSA3) communities.

The JUOC/ARAR communities ocour in the central and southern Blue and Ochoco Mountains at mid montane elev.
tions. Slopes are gentle over moderately desp solls.

Juniper affords shading to animals Using the vegetation adjacent to these communities, or the associated sagebrus
bunchgrass community. Grazing animals utilize the bunchgrass; browsing animals use the sagebrush leaders. Tt
JUQC/ARAR savannah has high value to domestic livestock and wildlife,

Western juniper/stiif sagebrush plant ities
Juniperus occidentalis/Artemisia rigida
JUOC/ARRI (n=12) (CJS8)

Western juniper forms a scabland savannah over gentle topography dominated by g and stiff sagebrush (ARF
in‘good ecologic condition. Principal grasses are blugbunch wheatgrass (AGSP), onespike oatgrass (DAUN), San
berg's bluegrass (POSAZ), and dwarf squirreltall (SIHYH). Forbs frequently o ing are narrowleaf st op (SELAZ
bighead clover (TRMA), faise agoseris (MITR) and low pussytoes (ANDI). These communities often are ecotonal betwee
ARRI/POSAS scablands and ponderosa pine forests.

Juniper/stiff sagebrush communities ocour in the central and southern Blue and Ochoco Mountains on gentle slopes
mid montane elevations. Sites are rocky; soils are shallow over fractured scabland basalt and andesite. Sampled plo
contained the lowest herbage production of any juniper communities (mean = 175 Ib/Acrse).

iy
valuable to browsing animals and to grouse, sparrows, and other birds utilizing seeds from associated grass and forb
Heavy use may cause hedging of stiff sage and possible mortality. Frost heaving and soll erosion are accelerated fro
heavy trafficking and trampling damage.

Juniper affords shading to animals using these co ities or ad| non-forested col itles. Stiff sagebrush
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PHRMA-SYAL
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(SMI111)

Umatilla River Canyon (Umatilla |

Table of Principal Species (n = 5}

Specles

ponderosa pine
Douglas-fir

ninebark

common snowberry
serviceberry
oceanspray
spiraea

Rocky Min. maple
roses

cherries

syringa

Scouler wiliow

blusbunch wheatgrass
etk sedge

yarrow
red avens
bedstraw

=

ndian Reservation)

Code

PIPO
PSME

PHMA
SYAL
AMAL
HODI
SPBE
ACGL
ROSA
PRUNU
PHLE2
BASC

AQsP
CAGE

ACMIL

GETR
GALIU
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Moan Cons. (%) Range

Cov (%)
3 40 15
1 40 1-1

51 100 20-80
16 100 3-40
s 100 17
17 80 1-40
10 80 120
2 60 13
7 60 310
22 40 3.40
2 40 12
4 40 17
11 100 140
8 60 120
2 60 13
1 40 11
1 40 1-1



ENVIRONMENT

LOCATION: North

ELEVATION: 1750-4775 ft. (2635 ft)

ASPECT: All aspects

SLOPE: 55-120% (83%)

TERRAIN FEATURES: Upper, middle, or lower 1/3 of siope on all surfaces in steep, rough terrain.
SOl DEPTH: 848 in. (32 in.} ’
ASH DEPTH:

SURFACE SOIL TEXTURES: loam, silt loam

SUBSURFACE SOIL TEXTURES: loam, silt loam

COARSE FRAGMENTS: 40-50% (45%)

PARENT MATERIAL: Residuum and coltuvium of basait, some mixed with ash and loess.

PRODUCTION (n = 5)
HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 40-351 (213)
TOTAL BASAL AREA (SQ FT/ACRE):

SOl SURFACE CHARACTERISTICS UTILIZATION RESPONSE
ELEMENT ‘ % COVER RANGE D - AGSP, CAGE

P - SYAL, HODI, PHIMA
ROCK 7 - U - ACMIL, SPBE
PAVEMENT - - INV - GAAP, ANNUAL BROMES
BAREGROUND 2 .
MOoss 32 10-60

Veg, Composition: The PHMA-SYAL shrubland may be the result of stand replacement fire in PSME/PHMA communi-
ties or may be the result of severe competition imposed by ninebark to thwart tree establishment. The PHMA-SYAL
shrubland may contain ponderosa pine and/or Douglas-fir trees at low coverage. Ninebark (PHMA), common snowberry
(SYAL), oceanspray (HODY), spiraea (SPBE), and servicebsrry (AMAL) are the most common shrubs of the community
type. Roses, cherries, Rocky Mtn. maple (ACGL), and syringa (PHLE2) are often present. Beneath the shrubs, herba:
ceous growth Is restricted. Elk sedge (CAGE) and bluebunch wheatgrass (AGSP) oceur from adjacent communities.

Typal Communities: Ninebark-snowberry shrublands oceur primarily in the northern Blue Mountains on steep canyor
slopes at upper, mid, and lower slope positions. Solls are deep loess and ash over basalt. Sampled elevations rangec
from 1750 to 4775 ft. (mean = 2635 {t.).

Si lonal Relationships: Fire periodically consumes PHMA-SYAL shrublands. Most of the assoclated shruk
species resprout basally following fire, quickly returning the shrubland to vigorous growth. Cyclic fire events may help
discourage tree-establishment. Initial pioneering plants following fire are varileaf phacelia (PHHE), fireweed (EPAN) anc
annual bromes. Rocky Mitn. maple presence indicates a moist phase of this type.

M Conslderati Principal use is for big game cover and livestock shading. These communities provide
wildlife habitat and add diversity to the canyon landscape. Silvicultural activity may be cost ineffective based on the
intense shrub competition and difficulty of access. Value to watershed for slope stability and water quality is high.

Relationship to Other Studies: Hall (1973) described PHMA-SYAL shrublands in the Blue Mountains; Johnson anc
Simon (1987) described PHMA-SYAL in the Wallows-Sriake of northeastern Oregon.
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M i hogany/idaho f bluet h wheatgrass plant assoclation
Cercocarpus ledifolius/Fesiuce idahosnsis - Agropyron spicatum
CELE/FEID-AGSP {SD41 11)

Dugout Creek (Proposed RNA) (Prairie City RD, Malheur NF)

Table of Principal Species (n = 4)

Species © Cods HMoan Cons. (%) Range
Cov {9%)
-ponderosa pine PIPO 2 75 1-3
mountain-mahogany CELE 34 100 1060
snowberry SYAL, SYOR 3 75 2-3
bluebunch wheatgrass AGSP 18 100 7-40
Idaho fescue . FEID 12 5G 4.20. -
Sandberg’s bluegrass POSA3 3 75 34
prairie junegrass KOCR 6 50 57
olk sedge CAGE 4 50 1-7
westorn needlegrass STOC 3 50 3-3
Wheeler's bluegrass PONE 21 75 1-60
mountain brome BRCA i 50 1-1
yarrow ACMIL 3 75 34
creamy buckwheat ERHE 2 75 1-3
lanceleaved stonecrop SELAZ 8 80 510
hawksbeard CREPI 1 50 1-1



ENVIRONMENT

LOCATION: North, central, south

ELEVATION: 4520-6050 ft. (5025 ft.)

ASPECT: Southerly exposures

SLOPE: 10-80% (419%)

TERRAIN FEATURES: Upper 1/3 of slope on all surfaces in steep, rough to rolling terrain,
SOl DEPTH: 2-42 In. (21 in)

ASH DEPTH:

SURFACE SOIL TEXTURES: sandy loam, loam, silt loam

SUBSURFACE SOIL TEXTURES: loam, silt loam, silty clay loam

COARSE FRAGMENTS: 50-85% (55%)

PARENT MATERIAL: Residuum and colluvium of Igneous, sedimentary, and metamorphic rocks.

PRODUCTION (n = 4)
HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 220-570 (363)
TOTAL BASAL AREA (SQ FT/ACRE):

SO SURFACE CHARACTERISTICS UTILIZATION RESPONSE
ELEMENT % COVER RANGE D - FEID, AGSP, CELE

IP - POSA3, KOCR, POPR, PONE
ROCK 15 7-20 U - STOC, ERHE, ACMIL
PAVEMENT » 8 39 INV - ANNUAL BROMES
BAREGROUND 8 314
MOSss 2 -

Veg. Composlition: These are mountain-mahogany-dominated shrublands with a grassy undergrowth dominated by
bunchgrass vegstation, Either common or mountain snowberry (SYAL, SYOR) may be-associated with the mahogany,
Principal bunchgrasses are ldaho fescue (FEID), blusbunch wheatgrass (AGSP), Sandberg's bluegrass (POSA3),
Wheeler's bluegrass (PONE), and prairie junegrass (KOCR), Principal forbs are yarrow (ACMIL) and creamy buckwhea
(ERHE).

Typal Comparlsons: These communities are found throughout the Blue-Ochoco Mountains at mid to upper montane
locations on gentle to steep slopes. Soils are shallow and stony overlying varied substrates including basalts and
rhyolitic tutfs, CELE/CAGE was found at-higher mountainous locations on andesite.

Successional Relationships: Mountain-mahogany readily succumbs to fire. Fire promotes bunchgrass vegetation
Overgrazed communities may show increases by Wheeler's bluegrass (PONE}, Kentucky bluegrass (POPR), annua
bromes, western nesdlegrass (STOC), creamy buckwheat (ERHE), and yarrow (ACMIL). Browsing animals may influ
ence the ability of juvenile mountain-mahogany plants o establish.

Y ¢ 14 "

g Mountain-mahogany foilage is highly preferred by big-game species. Dense thickets
provide excellent winter cover and browse for big game. Stands are valuable as providers of diversity to the Blue
Ochoco Mountains fandscape.

Relstionship to Other Studies: CELE/FEID-AGSP has not been previously described. Schiatterer (1972) describec
CELE-SYOR-ARTRV/FEID-AGSP communities in central Idaho; Mueggler and Stewart (1980) described a CELE/AGSF
habitat type in Montana. Hall {1973} included CELE/FEID-AGSP in a "mountain-mahogany-grass® plant community type
in the Blue Mountains. Johnson and Simon (1887} described three mountain-mahogany plant community types in the
Snake River canyon without specifying bunchgrasses.
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Bitterbrush/ldaho 4 - bluek h-wh plant fath
Purshis trid /F idah ie-Ag !
PUTR/FEID-AGSP (SD31 11)

Shaketable (Proposed RNA) (Bear Valley RD, Matheur NF)

Table of Principal Species (n = 3}

Species Code #Mearn Cons. (%) Range
Cov (%)
wastern juniper JUOC 2 65 1-2
ponderosa pine PIPC 4 68 34
bitterbrush PUTR 13 100 8-20
mountain mshogany CELE 3 86 2.3
Idaho fescus FEID 7 100 1-18
bluebunch wheatgrass AGSP 22 100 10-30
Sandberg's bluegrass POSA3 14 100 1215
_prairie junegrass KOCR 2 88 13
onespike oatgrass DAUN 7 66 310
bottlebrush squirreltail SiHY 2 66 12
yarrow ACMIL 5 100 46
phiox PHLOX 2 66 1-2
rosy pussytoes ANRO 2 66 i-3
fleabane ERIGE 5 66 36
2 86 1-3

sandwort ARENA



ENVIRONMENT

LOCATION: Central, South

ELEVATION: 4600-5400 ft. (4900 ft.)

ASPECT: Southerly exposures

SLOPE: 3-10% (8%)

TERRAIN FEATURES: Ridgetop, upper, middle, or lower 1/3 of slope on all surfaces in undulating or flat terrain.
SOIL DEPTH: 24-26 in. (25 in.)

ASH DEPTH:

SURFACE SOIL TEXTURES: Sandy loam, loam

SUBSURFACE SOIL. TEXTURES: Clay loam

COARSE FRAGMENTS: 21% .

PARENT MATERIAL: Residuum and cofluvium of igneous, sedi tary, and met: phic rock,

PRODUCTION (n = 3)
HERBAGE PRODUCTION (L.BS/ACRE AIR DRY):

SOIL SURFACE CHARACTERISTICS ) UTILIZATION RESPONSE:
ELEMENT % COVER RANGE D - PUTR, FEID, AGSP

Pl - POSA3, KOCR, DAUN
ROCK 7 510 Ut - SIHY, ACMIL.
PAVEMENT 15 - NV - ANNUAL BROMES
BAREGROUND 12 320
MOSS 3 -

Vag. Composition: The PUTR/FEID-AGSP shrubland is often transitional to PIPO/PUTR/FEID-AGSP stands, to scab
lands, or grasslands on ridgetops. Ponderosa pine and western juniper often occur at low coverages. Bitterbrush is the
dominant shriib; mountain-mahogany may occur. The three primary bunchgrasses (FEID, AGSP, POSA3) dominate thi
herbaceous layer in late seral stage vegetation. Prominent forbs are yarrow (ACMIL), rosy pussytoes (ANRQ), fleabanes
and phiox.

Typal Comparisone: Sampled communities of PUTR/FEID-AGSP occurred at mid montane elevations in the Southen
Blue and Ochoco Mountains. Sites were on gentle slopes at all slope positions, Solls were moderately deep over shyolit
{tuff and flows), similar to PIPO/PUTR/FEID-AGSP which occurred on more varied substrates, coarser solls, and steepe
slopes. Productivity of herbaceous vegetation was higher in PIPO/PUTR/FEID-AGSP (426 vs 373:1bjAc.).

Successional Relationships: Degenerated communities (often from overgrazing) will show decreases in FEID, AGSF
possible increases by POSA3, DAUN. Heavily impacted sités may show declines in bitterbrush. Increasing in very earl
sera! stages is botilebrush squirreltall (SIHY), annual bromes, annual forbs, and locowseds (ASTRA).

M Consldorath Bitterbrush readily succumbs to fire. Regeneration of bitterbrush communities can b
accomphshed using fire, but only with wet soil at time of burn and shortly thereafter to facilitate seedﬂng germinatiol
and establishment. These communities are highly dasirable to wildlife, especially for wmter—spring range. Achenes ¢
bitterbrush are important foods for chip ks, mice and tled ground squirrels, P ines use the fruits as wel
Upland game birds use frults and buds, Mule deer are principal users of bitterbrush in all ssasons but especially fc
winter diets. Cattle and sheep use is principally in iater summer and early fall.

Relationship to Giher Studles: Daubenmire (1970) defined PUTR/FEID h.t. in the Cascadian foothills of Washingtor
Hall (1973) classified *bitterbrush/bunchgrass® in the southemn Biue and Ochoco Mountain; Mueggler and Stewart (1980
found PUTR/FEID to be scarce in Montana, Johnson and Simon (1987) described a PUTR/FEID-AGSP plant associatio
in the Wallowa Mountains.



Mouniain blg sagebrush/elk sedge piant asscclation

]
ARTRV/CAGE {5849 11)

[Carex goyerl

Vinegar Hill (Pkroposed RNA) (Long Creek RD, Malheur NF)

Table of Principal Species {(n = 13)
Specles

mountain big sagebrush
mountain snowberry

olk sedge
western nesdlegrass
mountain brome

yarrow

western hawkweed
golden buckwhest
phiox

sandwort

ARTRV
SYOR

CAGE
8TOC
BRCA

ACMIL.
HIAL2
ERFL
PHLOX
ARENA
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Boan Cons. (%)
Cov (%)
18 100
2 38
40 100
4 69
3 38
2 92
4 84
4 76
14 38
7 46

Range

140
1:3

1570
1-20
1-8

1-3
17
1-7
4.20
1-20



ENVIRONMENT

LOCATION: North, centrai, south

ELEVATION: 5080-8150 fi. (6861 ft)

ASPECT: Southerly exposures

SLOPE: 4-80% (32%)

TERRAIN FEATURES: Ridgetop, upper, or middle 1/3 of siope on all surfaces in steep, rough to rolling terrain.
SOIL DEPTH: 10-36 in. (24 in.)

ASH DEPTH:

SURFACE SOIL TEXTURES: sandy loam, loam, silt ioam

SUBSURFACE SOIL TEXTURES: sandy loam, loam, silt loam, clay loam

COARSE FRAGMENTS: 25-70% (49%)

PARENT MATERIAL: Residuum and colluvium of ig d tary, and phic rocks.

PROBDUCTION (n = 13)
HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 50-450 (304)
TOTAL BASAL AREA (SQ FT/ACRE):

SOIL SURFACE CHARACTERISTICS UTILIZATION RESPONSE:
ELEMENT % COVER RANGE D - CAGE
Pi- BRCA
ROCK 8 1-20 Ul - 8TOC, ERFL, PHLOX, SIHY, ARTRV
PAVEMENT 19 3-80 INV - POPH, LUPIN
BAREGROUND 10 1-25
MOSS 1 -

Veg. Composition: These high elevation mountain big sagebrush communities contain elk sedge (CAGE) beneath the
shrubs as the dominant herbaceous piant. Yarrow (ACMIL), western hawkweed (HIAL2) and golden buckwheat (ERFL)
are usually associated.

Typal Compark A high elevation {mean = 7027 #) plant community found throughout the Blue-Ochoco Mountains
on gentle to steep mountain ridges and slopes. Soils are moderately deep and stony over basalt. ARTRV/FEID-AGSP
communities ocour at lower elevations {mean = 5000 f.) on deep, stony soils over geologic substrates, Herb
production is. similar for both ARTRV plant associations.

)

8 ional Relationshi

ps: Mountsin big sagebrush succumbs readily to fire, Elk sedge s resistant to fire. Disturk-
ance from overgrazing has resulted in loss of elk sedge prominence. Increasss in mountain brome (BRCA),; western
needlegrass (8TOC), golden buclwheat (ERFL), phiox, bottlebrush squirreltall (SIHY), lupines and fleeceflower (POPH)
result from degradation of ARTRV/CAGE sites.

Manag Conslderatl Although known to sprout following fire, cool burns with moist solls are required to
enable the sagebrush to retain its density when burned., Fires of iater summer and early fall are injurious to mountain
big sagebrush. Value to wildlife is high. Used by grouse, ground squirrels and passerines.

Relationship to Other Studies: Hall (1973) incorporated ARTRV/CAGE in the "alpine sagebrush® plant community type

of the Blue Mountains. Johnson and Simon (1887) described a similar ARTRV/CAGE plant community type in the Seven
Devils of Idaho.
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Mountain blg sagebrush/idaho fescue-bluebunch wheatgrass plant assoclation
Antemiels trid ™ A y

Tedals 5

QIOPY ¥

ARTRV/FEID-AGSP  (SD29 11)

Rattlesnake Ridge (Prairie City RD, Malheur NF)

Table of Principal Species {n = 15)

Species Code fhean Cong, (%) Range
Cov (%) ’

western juniper JUOC 2 46 17
mountain big sagebrush ARTRV 16 100 560
green rabbitbrush CHV! 1 86 1-3
bitterbrush PUTR 2 60 1-6
idaho fescue FEID 21 a3 1-38
bluebunch wheatgrass AGSP 18 86 2-40
Bandberg's bluegrass POSA3 i1 86 7-16
prairie junegrass KOCR 5 83 1-20
bottlebrush squirreltail SiHY 2 &0 1-10
western needlegrass STOC 2 26 15
yarrow ACMIL 2 86 15
creamy buckwheat ERHE 4 83 125
phiox PHLOX 4 66 i-12
talicup lupine LUCA 4 46 1-18
rosy pussytoes ANRO 2 40 1-3
fleabanes ERIGE 3 86 1-7
sulfur buckwheat ERUM H 40 1-3
hawksbeard CREPI 1 60 12
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ENVIRONMENT

LOCATION: Central, south

ELEVATION: 4525-8800 #t. (4851 #)

ASPECT: All aspects

SLOPE: 4-50% (17%)

TERRAIN FEATURES: Upper, middle or lowar 1/3 of slope on all surfaces in steep, rough to rolling, or undulating terrain.
SOI. DEPTH: 16-56 in. (33 in)}

ASH DEPTH:

SURFACE SOIL TEXTURES: sandy loam, loam, silt loam

SUBSURFACE SOIL. TEXTURES: sandy loam, loam, silt loam, silty clay loam, clay loam
COARSE FRAGMENTS: 15-66% (35%)

PARENT MATERIAL: Residuum and coliuvium of ignsous, sedimentary, and met: phic rocks,

ERODUCTION (n = 15)
HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 256-581 (376)
TOTAL BASAL AREA (3Q FT/ACRE):

SOIL SURFACE CHARACTERISTICS UTILIZATION RESPONSE
ELEMENT % COVER RANGE D - FEID, AGSP

IP - POSA3, BASA, KOCR
ROCK 5 147 1U - SIHY, STOC, ACMIL, ERHE, LUCA, ARTRV
PAVEMENT 10 1-29 INV - CHVI, CHNA
BAREGROUND 14 3-30
MOS8 2 13
Veg. Composliion: Mountain big sagebrush forms open shr blands with bunchg dominating beneath the
shrubbery. Green rabbitbrush {CHV)) is.often ted, B h iated are Idaho fescue (FEID),
bluebunch wheaigrass (AGSP), Sandberg'’s bluegrass (POSAS), and prairie junegrass (KOCR). The common forbs are
creamiy buckwheat (ERHE), phlox; yarrow (ACMIL), and fleab Either blusbunch wheatgrass or.ldaho fescue are

present. Idaho fescue is indicative of more mesic condiiions.

Typal Comparlsens: Sampled communities were in the contral and southern Blus and Ochoco Mountains on gentle to
stoep slopes at all positions, These lower montane communitiss (mean = 5000 ) occur on deep, stony soils over
various substrates. Herbage production is similar to ARTRV/CAGE at higher elevations.

Successional Relationships: Mountain big sagebrush succumbs readily to fire. Bunchgresses are invigorated by fire,
Disturbance from grazing may decrease bunchgrass composition and increase rabbitbrushes. Grasses that increase
with overgrazing are botilebrush squirreltail (SIHY) and western needlegrass (STOC). Forbs that may become more
prominent in earlier seral stages are yarrow (ACMIL), creamy buckwheat (ERHE), phlox, taillcup lupine (LUCA), flea-
banes, loaf bal oot (BASA), p , and indian paintbrushes,

Management Conslderations: Fires of late summer are injurious to these comimunities. Cool burns, where soils are
moist; enable the species to sprout following fire. Wildlife value is high. Passerines and ground squirrels are important
users.of these habitats. Valuable for watershed quality and as enhancing landscape diversity.

Relationship 1o Other Studies: Schlatterer (1972) described ARTRV/FEID and ARTRV/AGSP in south-central Idaho;
Mueggler and Stewart (1980} described ARTRV/FEID and ARTRV/AGSP habitat types in Montana; Hall (1973} incorporat-
ed ARTRV/FEID and ARTRV/AGSP in the ARTRV/bunchgrass p.c.t. in the Blue Mountains; Johnson and Simon (1987}
classified ARTRV/FEID in the Wallowa-Snake of northeast Orsgon.
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Low

B ot cabuen 21wt
i

h wheatgrass plant assoclation

A

o

ol
ARAR/FEID-AGSP

poyd I
(8D18 11)

Table of Principal Species (n = 17)

Spevies

western juniper

low sagebrush
bitterbrush

{daho fescus
bluebunch whoatgrass
Sandberg's bluegrass
prairie junegrass
onespike oatgrass
bottlebrush squirreltail

yarrow

phiox

bighead clover

low pussytoes
serrated balsamroot
scabland fleabane
pale agoseris
taperiip onion
desert parsleys

HIOPY

Timber Mountain (Bear Valley R

B

SRS

D, Malheur NF) -

JUOC

ARAR
PUTR

FEID
AGSP

KOCR
DAUN
SiHY

ACMIL
PHLOX
TRMA
ANDI
BASE
ERBL
AcGL

LOMAT
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iean
Cov (56)

RN -GN

Cons. (%)

47

100

76

100

47
41

70
47
41
41
41

52

Range

1.5

10-30



ENVIRONMENT

LOCATION: Central, south

ELEVATION: 4300-6800 ft. (4987 #t)

ASPECT: Principally southerly exposures

SLOPE: 1-40% (7%)

TERRAIN FEATURES: Ridgetop, upper, middle, or lower 1/3 of slope on flat or convex surfaces in steep, rough to rolling,
of undulating terrain,

SOIL DEPTH: 8-27 in. (16 in.)

ASH:DEPTH:

SURFACE SOl TEXTURES: sandy loam, loam, silt loam, clay loam

SUBSURFACE SOIL TEXTUHRES: sandy loam, loam, silt loam, sily clay loam, clay loam, clay
COARSE FRAGMENTS: 5-70% (35%)

PARENT MATERIAL: Residuum and colluvium of igneous or metamorphic rocks with loess.

PRODUCTION (n = 17)
HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 210-500. (365)
TOTAL BASAL AREA (SQ FT/ACRE):

SOIL SURFACE CHARACTERISTICS UTIIZATION RESPONSE
ELEMENT % COVER RANGE D - FEID, AGSP
1P - POSA3, KOCR, DAUN
ROCK 12 1-22 U - SIHY, ACMIL, PHLOX, TRMA
PAVEMENT 15 4-45 INV - ANNUAL BROMES
BAREGROUND 17 450
MOSS 7 1-26
Veg. Composltlon: This is a low sagebrush community with d by bunch Either idaho fescue or

blusbunch wheatgrass s present. Sandberg's bluegrass (POSA3) is slways associated Bitterbrush usually occurs.
Common forb species are yarrow (ACMIL}, phlox, bighead clover (TRMA), serrated balsamroot (BASE), low pussytoes
(ANDJ), and fleabanes. Western juniper is ofien present as an incidental species.

Typal Comparisons: Low to mid elevation ARAR/FEID-AGSP (mean = 5100 fl.) communities occur on gentle slopes in
the central and southern Blue and Ochoco Mountains. Soils are shailow to moderately deep over various substrates. The
ARAR/POSAS plant community occurs over fractured basalt on scabland soils, Herbage production is abiout twice as
high: (332 vs 181 Ibs/acre) in ARAR/FEID-AGSP communities. High elevation ARAR/FEID-AGSP occurs on south slopes
of the Aldrich and Strawberry Ranges.

e " | Ralath Sal,

ps: Grazing and browsing provides the primary inducement to vegetstion change. Disturb-
anca from grazmg often provides increased coverage by yatrow (ACMIL), phlox, bighead clover (TRMA), serrated
balsamroot (BASE), bottlebrush squirreitail (SIHY) and annual bromes.

Manag t Conslderations: Low sagebrush plants are damaged by fire. Late summer and early fall burns may be
detrimental to fescue. Bunchgrasses provide grazing for livestock and big game species. Sage grouse utilize these
communities as principal habitats. Ir d use of ¢ ibed burning may decreass low sagebrush and increase
bluebunch wheatgrass-forb composition.

Relationship to Other Studies: Hall (1973) described ARAR/FEID-AGSP as a ‘low sagebrush/bunchgrass® plant

community type in the Blue and Ochoco Mountains, Mueggler and Stewart {1280) Identified ARAR/FEID and ARAR/
AGSP habitat types In Montana.
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Low sagebrush/Sandberg’s blusgrass plant association

fexk 1

Ar Poa il
ARAR/POSAZ  (SDB2 21)

Aldric Mountain (Bear ﬂy RD, Malheur NF)

Table of Principal Species (n = 4)
Spacles

low sagebrush

Sandberg's bluegrass
Idaho fescue
bluebunch whestgrass
dwarf squirreltall

sandwort

phiox

bighead clover
scabland fleabane
penstemons

Codo

ARAR

POSA3
FEID
AGSP
SiHYH

ARENA
PHLOX
TRMA
ERBL
PENST

-
N e

- NN R

-Cons. (%)

100

2838

28883

Range



ENVIRONMENT

LOCATION: South ‘

ELEVATION: 5000-6950 . (6031 &)

ASPECT: Southerly exposures

SLOPE: 1-15% (7%)

TERRAIN FEATURES: Ridgetop and upper 1/3 of slope on convex surfaces in steep, rough to undulsting or flat terrain.
SOIL DEPTH: 39 in. (6 in))

ASH DEPTH:

SURFACE SOIL TEXTURES: sandy clay loam, silt icam
SUBSURFACE SOIL TEXTURES: sandy clay loam, silt loam, clay loam
COARSE FRAGMENTS: 20-33% (27%)

PARENT MATERIAL: Residuum and colluvium of basak.

PRODUCTION (n = 4)
HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 100-250 (181)
TOTAL BASAL AREA (SQ FT/ACRE):

SOIL SURFACE CHARACTERISTICS UTIIZATION RESPONSE
ELEMENT % COVER BANGE D - FEID, AGSP

1P - POSA3
ROCK 45 30-60 U - SIHYH, ARENA, ERIGE
PAVEMENT 17 540 INV - ANNUAL BROMES
BAREGROUND 11 520
MOSS 7 218

Vey. Composition: The ARAR/POSA3 community occurs on scablands (soil depth less than 10 inches). The dominant
bunchgrass in late seral stages of succession is Sandberg's blusgrass (POSA3). ldaho fescue and bluebunch wheat-
grass, if present, are at lovr coverages, Forbe with tolerances for dry, warm environmental conditions on scablands are
sandwort (ARENA), phiox, bighead clover (TRMA), low pussytoes (ANDI), and lanceleaved stonecrop (SELA2). Dwarf
souirreltall (SIHYH) and onespike oatgrass (DAUN) are drought-tolerant grasses that are often present.

Typal COmpailsom: The ARAR/POSA3 community is mid to upper montane on gentie slopes at ridgetop locations.
Sampled locations were principally in the Ochoco and southern Blue Mourtsine. The scabland community occurs on
shallow soil with fractured bedrock of basalt. Productivity of herbage,was low (fmean = 181 Ibs/acre).

@ 1 i Ralath e Qanbl

d vegetation is infrequently burned. The primary disturbance event is annual frost
heav!ng of the thin soll manﬂe when the scabland solls are wet, frozen, -and thaw in late winter and early spring.
Trafficking by animals and vehicles also chums the soil-plant-rock surface and sallows wind and water to erode these
sites, With grazing disturb . dwaif squirreltail (SIHYH), fleab , and Is | M decline and bare
ground-erosion pavement-rock percentages incréase with degradmg of ARAR/POSAS sites.

M nt Conelderat! Fire s injurious to low sagebrush Use of prescribed fire in these communities may not
resuh in effoctive burns. Burns will not provide an Improvement in quality or plant composition; Reseeding should not
be attempied due to frost heaving and erosion-prone nature of scabland. Limited use of ARAR/POSAS scabland will help
1o retain a tight plant-rock-soil matrix and to retain soll moisture, prevent frost heaving of soil, and prevent subsequent
erosion. Deer and elk use these scablands in early spring when the bluegrass provides the first green forage following
the winter snow cover period.

Relationship to Other Studies: The ARAR/POSAS plant association has not been previously described.
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Stitf sagebrush/Sandberg’s blusg

Artemiela riglda/Poa dbargh
(D91 11)

ARRI/POSA3

Table of Principal Specles {n = 23)

Spociss

stiff sagebrush

Sandberg’s bluegrass
onespike ocatgrass
dwarf squirreltail
bluebunch wheatgrass
tdaho fescus

yarrow

false agoseris
bighead clover
bisquitroots

phlox

low pussytoes
lanceleaved stonecrop
taperiip onion

wooley goldenweed
grass-widows

plant

Rocky Flat (Heppner RD, Umatilla NF)

ARRI

POSA3
DAUN
SiHYH
AGSP
FEID

ACMIL
MITR
TRMA
LOMAT
PHLOX
ANDI
SELA2
ALAC
HALA
SiiN2
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Rloan
Cov {5%)

-

RNeENON

NN D &-ON

Cons, (%)

100
100
65
73
30
26
30
78
60
56
30
47
43
39
26
38

Range

4-25

1-19
1-20
13
17
112
13
1-3



ENVIRONMENT

LOCATION: North, central, south

ELEVATION: 4000-8550 ft. (4707 ft)

ASPECT: Al aspects

SLOPE: 0-30% (6%)

TERRAIN FEATURES: Ridgetop, upper, or middle, 1/3 of slope on all surfaces in steep, rough to roiling, undulating, or
flat terrain.

SO DEPTH: 28 In. B in)

ASH DEPTH:

SURFACE SOIL TEXTURES: sandy loam, loam, silt ioam, sandy clay loam, clay loam
SUBSURFACE SOIL TEXTURES: loam, sandy clay loam, silt loam, clay loam, clay

COARSE FRAGMENTS: 15-70% (36%)

PARENT MATERIAL: Residuum and colluvium of igneous, sedimentary, and metamorphic rocks.

PRODUCTION (n = 23)
HERBAGE PRODUCTION (LBS/ACRE AIR. DRY): 34-303 (167)
TOTAL BASAL AREA (SQ FT/ACRE):

SOIL SURFACE CHARACTERISTICS UTILIZATION RESPONSE
ELEMENT % _COVER RANGE D - DAUN
IP - POSA3, ARRI
ROCK 24 8.50 1U - SIHYH, TRMA, PHLOX, SELA2, ACMIL
PAVEMENT 20 3-50 INV - -
BAREGROUND 21 340
MOSS 9 317

Veg. Composition: The ARRI/POSA3 plant association portrays the POSA3-DAUN scabland plant community where stiff
sagebrush occupies fractures in the underlying basalt. Deeper rooted bunchgrasses (AGSP, FEID) may occur as
incidental species where deeper soil is afforded within cracked bedrock. Dwarf squirreltail (SIHYH) and onespike
oatgrass (DAUN) are often associated with Sandberg’s bluegrass. Forbs with fidelity to the dry, warm scabland environ-
ment are false agosers (MITR), bighead clover (TRMA), bisquitroots, phlox, low pussytoes (ANDI), lanceleaved
stonecrop (SELA2) and onions.

Typal Comparisons: This is the lowest elevation sagebrush-dominated plant association in the Blue and Ochoco
Mountains (mean = 4700 ft.). The ARRI/POSA3 scabland community occurs on gentle slopes and shallow soils over
fractured bedrock of varying substrates. Productivity of herbaceous vegetation is lowest of any shrubland {mean =167
ib/ac.).

S lonal Relationships: Although susceptible to mortality by fire, irtershrub distances make fire events sporadic
and infrequent in these communities. Primary disturbance resuits from the annual frost heaving of the soil mantle. Animal
trafficking can also increase exposure by disturbing the soil-plant-rock surface mosaic. Wind and water subsequently
erode these sites, Increasing with disturbance on ARRI/POSAS sites are bighead clover (TRMA), bisquitroots, phiox,
stonecrop {SELAZ), and serrated balsamroot (BASE).

Manag Congsid Moderate b 1g of shrubs may stimulate leader growih; heavy and frequent hedging
may cause sagebrush mortality. Frost heaving is lorated with d soil exposure. Reseeding should not be
attempted due to 1) frost heaving risk, 2) surface soil erosion hazard, 3) shallow soll depths precluding ability of sites
to support may species. Stiff sagebrush is valuable to deer and elk. Fire can be used to eradicate stiff sage when it has
invaded deeper soll grasslands due to overgrazing.

Relationship to Other Studles; Stif sagebrush/Sandberg’s bluegrass has been described by Daubenmire (1842, 1970)
in eastern Washington; by Hall (1973} in the Blue Mountains; Hironaka, et al (1883) in central idaho; Tisdale (1986) in
the ‘Snake River Canyon of idaho; and by Johnson and Simon {1887) in the Wallowa Mountains and canyons of
northeast Oregon.
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o

Early seral in big saget hielk sedge

Mountain big sagebrush/ in brome plant community type
ARTRV/BRCA (n = 3) {no code)

This Is an early seral stage of the ARTRV/CAGE plant association resulting from severe overgrazing and/or fire disturb-
ance. The ARTRV/BRCA community has a lack of elk sedge (or elk sedge is present at less than 10% cover). Mountain
brome, neadlegrass, lupine, and yarrow occur at elevated coverages.

Mountain big sagebrush/western needlegrass community
ARTRV/STOC (n=1)

This community may be an early seral stage of the ARTRV/CAGE plant association where elk sedge has been lost to
overgrazing. Western needlegrass was the only grass occurring in the community. Forbs were profninent with golden
buckwheat (ERFL), alpine fleeceflower (POPH), lupine, and wooly eriophylium (ERLA) occupying the high elevation
sites.

Elk sedge communities
CAGE (n = 2) {$549)

After fire has burned through mountain big sagebrush communities; elk sedge retains it coverage {or may increase); but
the sagebtush usually dies. The CAGE plant community reflects the past influence of fire in subalpine settings where
sagebrush sites have been burned and elk sedge has responded favorably. Yarrow (ACMIL), mountain brome (BRCA),
and western needlegrass {STOC) also exhibit increases with the disturbance.

Table of Principat Species

ATRTV/BRCA ARTRV/STOC CAGE
(n=3) (n=1) (n=2)

Species Code Mean Cons. Mean Cons. Mean Cons.

Cov (%) Cov (%) Cov (%)

e %) 2
mountain big sagebrush ARTRV 42 100 . 85 100 - -
mountain snowberry SYOR 4 100 ‘ - - 1 50
mountain brome BRCA 7 100 B - 8 50
western neediegrass STOC 7 66 7 100 8 50
elk sedge CAGE - - - - 50 100
yarrow ACMIL 2 66 - - 7 100
western hawkweed HIAL2 5 66 - - 2 100
lupine LUPIN 7 66 7 100 - -
golden buckwheat ERFL - - 7 100 - -
alpine fleeceflower POPH - - 3 100 - -
wooly eriophylium ERLA - - 3 100 - B
phiox PHLOX - - - - 3 50
creamy buckwheat ERHE - - B - 20 50
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Shika sldor plant comimunitios
Alnus slnuata
ALST (n=3) (SKi20)

Sitka alder communities are common in the northern Blue Mountains {less common in the southern Blue and Ochi

Mountains), These ities (dominated by alder shrubfields) resul from stand repl it burns, st lides on st
slopes, and from stand-replacing tree harvest operatl Usua!!y it with the alder are other shrubs - thimbleb:
(RUPA), P g berry (RILA), Scouler willow (SASC), big huckleberry (VAME) - which are- assoclated with granc

plant communities. Forbs commonly found are those common in mesic grand fir forest understories - Le., tiareila (TTTF
roundieaved violet (VIOR2), bedstraw (GATR), and sidebells pyrola (PYSE).

These communities occur on deep forest-producing soils with ash caps. They are located at mid elevations on modei
to steep mountain slopes; usually at upperto mid slope posmons Sitka alder tends to occur in the northern and central E
Mountains.

Alder shrublands provide important cover for deer and elk, bear and grouse. Alder are important nutrient cycling ple
providing mycorrhiza to the soll.

Snowbrush cesnothus piant communliies
Coanothus velutinus
CEVE . (n=1)

Snowbrush ceancthus - dominated shrublands result from hot stand replacement burns in grand fir plant communities, ”
fires scarify the seed embedded in the soil and duff resulting in germination and establist it of a dense shrubla
Associated with ceancthus are other fire pioneering shrub species - i.e., Oregon boxwood (PAMY), common snowb:
(SYAL), and spiraea (SPBE). Herbaceous vegetation is usually sparse. Columbia brome (BRVU), bedstraw (GATR),
Piper's anemone {(ANPl) may be associated,

Ceanothus are important nitrogen-fixing plants providing soil fertility, nutritional browse for deer, and add to the diver
of the landscape.

& berry plant itlee
Symphoricarpos aibus
SYAL (n=48) (SM31)

These shrublands are often masked by growth of g and sedi Inthese shrublands, snowbetry is short statured :
rhizomatous with grasses and sedges often more d nt. Birchleaf sp {SPBE) may occur with the snowbe
Graminoids are olk sedge (CAGE), bluebunch wheatgraas (AGSP) Sandbargs bluegrass (POSAS), prairie junegr

(KOCR), and Kentucky bluegrass (POPR). Forbs
(POGL), and yarrow (ACMIL).

Y d are y buckwheat (ERHE), sticky cingque

Sampled SYAL shrublands o d from 2200 ft. to 5800 R, (mean = 4179 {t) on varled solls over basait. Th
communities were found on steep siopes at upper, mid, and lower slope positions. This shrubland is especially promir
in the northern and central Blue Mountains.

Common snowberry Is resistant to fire and sprouts vig ly miter burning. Reduction of snowberry shrublands can
achleved by combining high intensity burning with heavy overgrazing, The shrublands are desirable for b ar
provide a diverse offering to livestock and big game animals. The species withstands light and moderate grazing press:
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Mountal serry plant ¢ itios

SYOR (a=1) (SM32)

Mountain snowberry communities ocour as transitions between forest and grassland in the Blue-Ochoco-Mountains, They
may. be found on canyon ridges, mountain slopes and on mounded topography. These transitional areas, or ecotones,
provide important *edge’ for wildlife and enhance species diversity and landscape diversity.

Mountai berry is the domil shrub, Eik sedge (CAGE) and Kentucky bluegrass (POPR) are the primary graminiolds.
A ted forbs are ci y buckwheat (ERHE), sticky cinquefoll (POGL), slender cinquefoll (POGR), red avens (GETR),
lupines and fleabanes. When degraded by overgrazing Kentucky bluegrass (POPR), yarrow (ACMIL), creamy buckwheat
(ERHE), fleab , lupines, and deerhorn {CLPU) tend to increase and replace the sedge-bunchgrass component.

Mounisin-mchogany/elk sedge plant communities
Corcosarpus ladifolius/Carsx geyer!
CELE/CAGE {a=1) (SD40)

At high elevations, on southerly slopes, nitai hogany shrublands occur on rocky talus or rocky rims. These
communities may have mountain big sagebrush (ARTRY) lated. Elic sedge (CAGE) is the prominent herb. Golden
buckwheat (ERFL), dwort {(ARENA), western hawkweed (HIAL2) and pussytoes (ANTEN) may be present.

Mountain-mahogany stands are heavily used by big game species for browse, cover, and bedding. Fire is particularly
injurious to the shrubs. Elk sedge is promoted with burning.
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Table of Principal Species (n = 28)

Species

idaho fescue
bluebunch wheatgrass
Sandberg’s bluegrass
prairie junegrass
annual bromes

yarrow
creamy buckwheat
phiox

bisquitroots
hawksbeards
arrowleaf balsamroot
serrated balsamroot
pale agoseris
lupines

{isabanes

Pataha Bunchgrass RNA (Pomeroy RD, Umatilla NF)
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ENVIRONMENT

LOGATION: North, central, south

ELEVATION: 3900-5920 ft. (4627 #.)

ASPECT: All aspects

SLOPE: 0-110% (28%)

TERRAIN FEATURES: Ridgetop, upper, or middle 1/3 of slope on fiat or convex surfaces in steep, rough 1o rolling,
undulating, or flat terrain.

SOIL DEPTH: 10-44 in. (18 in.)

ASH DEPTH:

SURFACE SOIL TEXTURES: sandy loam, loam, sandy clay loam, silt loam, clay loam

SUBSURFACE SOIL TEXTURES: sandy loam, loam, sandy clay loam, silt loam, silt, sitty clay loam, clay
COARSE FRAGMENTS: 0-75% (32%)

PARENT MATERIAL: Residuum and colluvium of igneous and metamorphic rocks, some with loess.

PRODUCTION (n=28)
HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 154-1554 {534)
TOTAL BASAL AREA (SQ FT/ACRE):

SOIL SURFACE CHARACTERISTICS UTILIZATION RESPONSE
ELEMENT % COVER RANGE D - FEID, AGSP
1P - POSA3, KOCR, BASA, POPR
ROCK 16 1-56 JU - ACMIL, ERHE, PHLOX, GETR
PAVEMENT 7 133 INV - ANNUAL BROMES, ASTRA, WYAM
BAREGROUND 1 1-27
MOSS 10 1-31
Veg. Composition: This is one of the most bunchg \ plant {ations in the Blue Mountains. Soils are

deep permitting establishment by the three principal Blue-Ochoco bunchgrasses - Idaho fescue (FEID), bluebunch
wheatgrass (AGSP), Sandberg's bluegrass (POSAS3), Forbs are many and varied, Prominent are yarrow (ACMIL), creamy
buckwheat (ERHE), and bisquitraots (LOMAT).

Typal Compatrisone: FEID-AGSP plant communities often occur at higher elevations, on less stony soils and have less
surface rock than AGSP-POSAS plant communities. They tend to be more productive in herb vegetation (534 vs.

456°ib/ac.). These communities ocour throughout the Blue and Ochoco Mountains on gentle to steep slopes from
ridgetop locations to toe slopes on moderately deep soils.

Successional Relatlonships: Fire and grazing promote ional‘change. Bunchg are stimulated to im-
proved vigor by fire. Prairie junegrass (KOCR), Sandberg's biuegrass (POSA3), and biuebunch wheatgrass (AGSF)-are
often promoted by fire. Degraded FEID-AGSP (i.e., - overgrazing, rotational siumping) often show increases in annual
bromes (BROML), bulbous bluegrass (POBU), Kentucky bluegrass (POPR), lupines (LUPIN), fleabanes (ERIGE), phiox
(PHLOX), yarrow (ACMIL), creamy buckwheat (ERHE), red avens (GETR), cinquefoils (POTEN), .and milkvetches
(ASTRA). Balsamroots (BASE, BASA) and mule's ears (WYAM) form extensive stands on-some FEID-AGSP sites thal
have been severely overgrazed. Sandberg’s bluegrass was 6% more aburidant on geritle siopes (less than 20% slope)
than steep slope FEID-AGSP. communities. All other associated species had equivalent coverages irregardiess of slope
differentistion.

Manag t Conslderations: Cool, light burns in late winter or early spring can enhance the quality of the fescue and
bluebunch wheatgrass. Early grazing may deter seed f tion and be. detrimental to bunchgl vigor if continued
over several seasons. Early seral stages are likely from continued use by wild and domestic ungulates on gentle siopes
andridgetops. More diverse mid seral vegetation may be promoted by dual use of fire and grazing to achieve ir d
forbs and annual vegetation.

Relationship to Other Studles: Daubenmire (1970) described AGSP-FEID in eastern Washington; Hall (1973) devidec
bunchgrasses into four plant community types based on depth of soif and steepness of slopes in the Blue Mountains
Mueggler and Stewart (1980) described FEID-AGSP in Montana; and Johnson and Simon (1987) defferentiatad FEID-
AGSP into three plant associations in the Wallowa-Snake of northeast Oregon {FEID-AGSP/LUSE, FEID-AGSP/BASA
and FEID-KOCR).
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Bluok h wheatg - Sandberg's b plant PYY

Agropy ) - Poa dberglt
AGSP-POSA3 {GBa1)

Alder Guich (Pomeroy RD, Umatilla NF)

Table of Principal Species {n = 20)
Spocies

Code fean Cons. (%) Range
Cov (%)
blusbunch wheatgrass AGSP 29 100 2:65
Sandberg’s blusgrass POSA3 10 96 1-30
ldaho fescue FEID 3 31 17
prairio junegrass KOCR [ 31 1-20
yarrow - ACHMIL 3 79 1-10
creamy buckwheat ERHE 4 56 1-18
bisquitroots LOMAT 2 59 1-7
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ENVIRONMENT

LOCATION: North, central, south

ELEVATION: 2050-5850 ft. (4447 ft.)

ASPECT: Southerly exposures

SLOPE: 1-100% (45%)

TERRAIN FEATURES: Ridgetop, upper, middle, or lower 1/3 of slope on all surfaces In steep, rough to rolling, or
undulating terrain.

SOl DEPTH: 8-42 in. (20 in)

ASH DEPTH:

SURFACE SOIL. TEXTURES: sandy loam, clay loam

SUBSURFACE SOIL TEXTURES: sandy loam, clay

COARSE FRAGMENTS: 5-75% (42%)

PARENT MATERIAL: Residuum and colluvium of igneous, sedimentary, or metamorphic rocks with loess.

PRODUCTION (n=29)
HERBAGE PRODUCTION (LBS/ACRE AIR DRY): 100-880 {456)
TOTAL BASAL AREA (8Q FT/ACRE):

SOIL SURFACE CHARACTERISTICS UTILIZATION RESPONSE
ELEMENT % COVER BANGE D - AGSP, FEID

. IP - POSA3, KOCR
ROCK 23 3-60 U - ACMIL, ERHE, PHLOX, 8TOC
PAVEMENT i2 340 INV - LUPIN, ASTRA, ANNUAL BROMES
BAREGROUND 17 360
MOss 22 280

Veg. Composition: These communities occur on deep soils capabie of producing biuebunch wheatgrass (AGSP). Idaho
tfescue (FEID) is limited, or abseént, due to warmer, drier conditions. Sandberg's bluegrass (POSA3) is usually present
and abundant. Forbs are usually scattered and sparse. The more commonly occurring forbs are yarrow (ACMIL), creamy
buckwheat (ERHE), and bisquitroots (LOMAT).

Typal Compar! Comparison of AGSP-POSAS on gentle siopes and steep slopes provided the following:

1. Bunchgrasses were 15% more abundant on gentle slopes (58% vs 43%)

2. Rock, pavement and bareground was 9% greater on steep slopes (55% vs 46%)
3. Creamy buckwheat was more prevalent on steep slopes (6% vs 19%)

4. Sandberg's bluagrass coverage was twice as great on gentle slopes (15% vs 7%}
{Soe FEID-AGSP for comparison to AGSP-POSA3)

Successlonal Relatlonships: Grazing and gravity-fed slope mo ts may retard lon. Bluebunch wheatgrass
and Sandberg's bluegrass are invigorated by most fire events. Degraded AGSP-POSA3 communities (from overgrazing)
may show increased coverage by yarrow (ACMIL), creamy buckwheat (ERHE), bisquitroots (LOMAT), phiox (PHLOX),
tupines {(LUPIN}, milkvetches (ASTRA), annual bromes (BROMU), and western needlegrass (STOC).

M Considerati Light burns ocourring sfter seed maturity can enhance the competitive ability of AGSP.
Where cattle, deer and elk graze, and use is heavy, POSAS often declines from continued overgrazmg and trampling.
Early season use on steep slopes can also negatively impact the Her POSA3 bunchg Hly impacted are
south slopes where elk and deer congregate In early spring when solls are saturated with moisture and pian!s are prone
to damage. Plant loss from uprooting due to use by animals and slope movement is especially high at this time.

Relationship 1o Other Studies: Daubenmire (1870} first defined AGSP-POSA3 in eastern Washington; Hall (1973)

included AGSP-POSA3 in "bunchgrasses on steep, gentles, deep and shallow' plant community types of the Blue

Mountains; Tisdale {1986) defined AGSP-POSAS3 in the Snake River Canyon in Idaho; Mueggier and Stewait {1980)

classified AGSP-POSA3 in Montana; and Johnson and Simon (1987) differentiated AGSP-POSA3 into eight plant
i in the Wall Mountains and adjacent canyonlands of northeast Oregon.




Sandberg’s bluegrass - onespike oatgrass plant association

Poa sandbergil - Danthonia unispicata
POSA3-DAUN . (GBSt 11)

Table of Principal Specles (n = 10)
Specles

Bandberg's bluegrass
onespike oatgrass
dwarf squirreitail

yarrow
low pussytoes
lanceleaved stonecrop
bisquitroots

serrated balsamroot

Scott Spriné (North Fork John Dag; RD Umatilla NF)

POSA3
DAUN
SIHYH

ACMIL
ANDI
SELA2
LOMAT
BASE

Bean
Cov (%)

17
17
2

~NN R oW

Cons. (%)

100
60
40

88838

Range

3-35



ENVIRONMENT

LOCATION: North, central, south

ELEVATION: 3800-6950 ft. (5203 #.)

ASPECT: Principally southerly exposures

SLOPE: 1-8% (4%h)

TERRAIN FEATURES: Ridgetop positions on fiat or convex surfaces in steep, rolling to undulating or flat terrain.
SOIL DEPTH: 6-10 in. (7 in))

ASH DEPTH:

SURFACE SOIL TEXTURES: sandy loam, silt loam

SUBSURFACE SOIL. TEXTURES: sandy loam, clay loam

COARSE FRAGMENTS: 10-40% (27%)

PARENT MATERIAL: Residuum of igneous, sedi tary, and metamorphic rocks.

PRODUCTION (n = 10)
HERBAGE PRODUCTION (LBS/ACRE AIR DRY); 100-300 (169)
TOTAL BASAL AREA (SQ FT/ACRE):

SOl SURFACE CHARACTERISTICS UTILIZATION RESPONSE
ELEMENT % COVER RANGE D - DAUN

IP - POSA3
ROCK 21 2-80 1U - SIHYH, ACMiL., ANDI, SELA2, TRMA
PAVEMENT i3 ‘ 1-40 INV - ANNUAL BROMES
BAREGROUND 29 7-42
MOSS 21 5-80

Veg: Composition: A scabland community where shallow solls overlie an mpérvious non-fractured basalt bedroch
Deeper soil bunchgrasses and shrubs cannot persist. Dominant plants in late seral communities are Sandberg's
blueg and pik tg Dwanit squirrelttail (SIHYH) is often iated. C b ing forbe are bisquit-
roots (LOMAT), serrated balsamroot (BASE), low pussytoes (ANDY, isnceleaved stonecrop (SELA2), and yarrow
(ACMIL).

Typal Comparisons: These scabland communities occur throughout the Blue and Ochoco Mountains with great
eievationa! variation (3800 ft. to 7000 fi). Slopes are gentte, soil depths are shauow, and subatrates vary. (basalis,
andaesites, rhyolite). S led plots had the h d surface rock, p! nt, bareg! d percentage (63%)
of any Blue-Ochoco gmsslands Herbage producﬂon is Jowest of any grassland in the Blue—Ochoco Mountains {(Mean
= 169 lbs/Ac.).

Successional Relationshipe: The exposure of bare ground from trampling damage can inliiste severe disturbance. The
moisture retaining capability of the plant-moss-rock surface is lessened with degradation. Frost heaving of plants and
rocks, and subsequent soil loss from wind and water erosion, degrades the site. Increasing in earlier seral stands are
western needlegrass (STOC), bisquitroots (LOMAT), lanceleaved stonecrop {SELA2), onions {ALLIL), bighead clover
(TRMA) and low pussytoss.

M Consideratl it s difficult for fire to burn in POSA3-DAUN due to high. surface rock-cover and
Insutficient fuel to carry fire. Revegatation should not be attemped. Soils are too shallow, rocky, and disturbance of this
plant cover only promotes frost heaving and soll erosion, POSAZ provides important early nutrition to deer and elk at
a time when other vegetation has not “greened® nor initiated annuai growth. Early spring use when solls dre saturated
may result in trampling and site damage.

Relatlonship 1o Other Studles: Hall (1973). d bed this plant iation as "bl bland® in the Blue
Mountains. Volland (1876) also described a "blueg biand® on p in central Ovegon Johnson and Simon
(1987) described a POSA3-DAUN plant association in the Wallowa-Snake of northeast Oregon.
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Bluebunch wh Sandberg’s biuegrass - L plant ity typo
Agropyron opkmum Poa sandbatgil - Danthonla unlsplcsta
AGSP-POSA3-DAUN  (GBA4® 11)

A scabland ity pying gentlieto moderataty staep slopes with enough fracturing of the bedrock to support
bluebunch wheat Scebland vegetation is p Onesplke oatgrass (DAUN), bighead clover (T! RMA) and
Sandberg s bluegrass (POSA3) are ly found on scablands. Disturt from trampling and by

may be indicated by high ges of bighead clover (TRMA), milkvetches {ASTRA), phiox (PHLOX), and lanceleaved
stonecrop {SELA2).

This community is widespread in the Blue and Ochoco Mtns. It is given plant community type status only because of
the low number of sampled plots used to describe . Plant communities which resemble AGSP-POSA3-DAUN:climax
vegetation have been ted as discl from FEID-AGSP and AGSP-POSA3 plant associations by severe overgraz-
ing of ridgetops arid benches. Soll loss, compaction and surface erosion by wind and water have created the disclimac-
tic AGSP-POSA3-DAUN communities. Trampling may reduce the grass-forb-moes foliar cover promoting pavement and
surface soil loss. Use by livestock should occur after fiowering by AGSP and after soils have lost saturation and wetness.

UTILIZATION RESPONSE
D - AGSP, DAUN

IP - POSA3

U - ACMIL, TRMA

INV'- ASTRA

Table of Principal Species (n = 3)

Spocles Code fean Cons. (%) Range
Cov (%}

bluebunch wheatgrass AGSP o 21 100 1040
Sandberg's bluegrass POSA3 17 100 525
onespike ocalgrass DAUN 3 &6 23
yarrow ACMIL 3 66 1-5
bighead clover TRMA 10 66 712
tapertip onion ALAC 3 86 1-5
{fleabanes ERIGE 1 100 11
bisquitroots LOMAT ] 100 1-10



Green foscue plant communities
Festuca virldula plant communities
FEVI. (n=2) (GS11)

Green fescuo plant cc ities -are ext fy rare in the Blue Mountains. Relict stands are known primarily from the
northern Blus Mountains. Severely overgrazed. and. eroded ridgetops in the northern Blue Mountaine may once have
supported green fescue. The species Is much more prevalent in the adjacent Wallowa Mountains. Green fescue will
dominate in good ecologic condition, Ofien lated with the species is yarrow (ACMIL), lupines (LUPIN), and rushes
(JUPA, JUDR). Bare ground and pavement may account for 50-70% of the area within & stand. This results from water
and wind erosion following intense sheep overgrazing of green fescus grasslands earlier in the century.

Sampled green fescue sites were in the northern Blue Mountains on the Umatilla National Forest below 6000 #. elevation.
The sites were on gentle ridgetops where pest grazing has tted in bareg d-and erosion pavement at nearly 70%
tface cover. Herbage productivities averaged only 340 Ib./acre.

Late season fires, when soil and plant moisture contents are lowest, may cause damage to FEVI plants. Lack of fire has
promoted PIAL | ion into FEVI grasslands, Fire has played a role In mal of high elevation grasslands inthe
Blue, Wallowa, and Ochoco Mountains. Cattle grazing, and heavy concentrations of elk, can cause severe erosion
opportunities. Sheep use should promote fescue and retard forbfields under a moderate grazing regime.

Subaipine ldaho fescus plant communities
F idah is plant itles
FEID (n=4) (GS12)

idaho fescue communities often occur on subalpine ridges and summits of ceniral and southern Blue Mountain peaks.
The stands of fescue are dense and dominate over all other vegetation in good ecologic condition. Other associated
grasses present are bluebunch wheatgrass (AGSP), in its rhizomatous habit, and Sandberg's bluegrass (POSA3). Forbs
commonly o ing are y buckwheat (ERHE), yarrow (ACMIL), red avens (GETR), alpine pussytoes (ANAL),
hawksbeard (CREPY), penstemons (PENST), and golden buckwheat (ERFL). More investigation is required to ade-
quately differentiate these idaho fescue communities from lower elevation FEID-dominated ities.

pled plots were tially above 7000 ft. elevation on gentle to steep slopes at ridgetop and upper siope positions.
Soils. were moderate {0 deop over basalt, andesite and sedimentary sut Surface rock, pavement, bareground
were low, with resulted high cover by mosses and vascular herbaceous vegetation.

High elevation fescue communities are prone to damage from early season use which causes trampling damage, plant
uprooting and utilization béfore flowering of grasses. Fire can help maintain high elevation fescue when burns are cool
and rapid (light), Fescus would be damaged by late season hot burns that would consume the crowns of the plants,

Hood's sedge plant communities
Carex hoodil plant communities
CAHO (n = 1)

These are on overgrazed subalpine slope where Hood's sedge (CAHO) and idaho fescue (FEID) were probably more
equitably distributed in the past. They are now dominated by Hood's sedge and gl that have d with the
degradation. The grasses are western needlegrass (STOC), mountain brome (BRCA), and bottiebrush squirretail
{8IHY). More investigation Is needed to determine status of Hood's sedge in the subalpine.




West dleg plant ities
Stipa occldentalls plant ities
STOC (h=3) (GS10)

These are degenerated commiunities at subalpine elevations {sbove 7000 #t), & Is considered that Idaho fescue (FEID),
greenfescue (FEVD, or elk sedge (CAGE) communities were abundant on these sites prior to intense sheep overgrazing
of the subalpine ranges early in the century, Lodgepole pine, subalpine fir or whitebark pine may occur mcndentaﬂy

Waestern needlegrass (ST OC) and bottlebrush squirreliail (SIHY) are often co-d as the principal

grasses. Other plante lly pi it are tain big sagebrush (ARTRY), whﬁa hawkweed (HlAL) phlox (PHLOX).
and hawkweeds (CREPY), More ir igation is ded to assign tern gl ities to plant associa-
tions.

Western needlegrass sites are capable of producing much higher herbage than is provided by these early seral
communities (mean = 300 Ib/ac)). The soils are deep {(mean = 33 inches) and moderately stony. Sampled. piots
averaged 67% erosion pavement on relatively rock-free surfaces. These disclimax communities once maintained higher
productivity, later seral sedges and grasses.

These harsh high elevation sites are cold and dry in the short summer growing season. Rehabilitation efforts may be
futile.
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GLOSSARY
Alluvium - A soil that has been deposited by water transport.

Ash (volcanic) - Fine pyrociastic material under 4.0 mm diameter (pertaining to fragmental materials produced by usuaily
plosive, aerial ejection of clastic particies from a voleanic vent).

Climax (community) - The stable community in an ecological succession which is able to reproduce itself indefinitely
under existing environmental conditions in the absence of disturbance. The final stage of succession.

Climax {spocies) - Species that are self perpetuating in the absence of disturbance.

Climax {vegetation) - The pattern or complex of climax communities in a landscape corresponding to the pattern of
environmental gradients or habitats.

Colluvium - Unconsolidated earth material deposited on or at the base of steep slopes by mass wasting (direct
gravitational action) and local unconcentrated runoff.

Coverage - The area of ground included in a vertical projoction of individual plant canopies.

Depauperate - A stand with sparse ground covering vegetation due to 1) tree overstory density precluding sufficient light
for understory plant growth, or 2) a deep restrictive litter of duff layer or, 3} a combination of limiting site factors.

Disclimax - A type of climax communily which is maintained by either continuous or Intermittent disturbance (i.e. -
grazing, burning, logging) to a ity that the natural climax o« ity is altered.

Dominant - A plant or group of plants which by their collective size, mass, or number exert the most influence on other
enits of the t

Y

Ecologic Equivalents - Plants having very similar environmental requirernents.

Forb - An herbaceous plant other than a sedge, grass, or other plant with similar grass-like foliage.
Graminoid - A herbaceous grass or grass-like plant.

Habitat type: An aggregation of all land areas capable of supporting similar plant communities at climax.

Harb - A plant that dies back to the ground surface each year.

indicator Species - A species which is sensitive to important environmental features of a site such that t's constanocy or
abundance reflect significant changes in environmental factors.

Layer - The layet which defines the characteristic physiognomy of the vegetation (st any geographic or classification
scale) being considered,

Loess - Fine grained wind-deposited material predominantly of silt-size icl
p Y p

Plant Association - A unit of vegetation classification based on the projected climax community type.

Plant Community - A general term for an assemblage of plants living together and interacting among th ves in a
specific location; no perticular ecological status is implied.

Plant Community Type - An aggregation of all plant communities with similar structure and floristic composition. A unit
of vegetation within a classification with no particul ional status implied

P

Residuum - A soif that has developed in place from the local geologic formation. Usually residual soils have been formed
from weathering and have not been significantly transporied from the formative location.

Savanna - A type of vegetation in which ti;ii, widely spaced plants (i.e., trees) are scattered over land otherwise covered
with low-growing plants. .
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Seral - A stage of temporary o ities in a st ional sequence.

Series - An aggregation of ¢ ically related associations that takes the name of climax species that dominate t
principal layer. A taxonomic unitin a classification,

Stand - Vegetation occupying a specific area and sufficiently uniform in species composition, age arrangement, structu
and condition as to be distinguished from the vegetation on adjoining areas.

St jon - The unidirectional change in species composition resulting from the replacement of one community wi
another toward some stable end point. This may be progressive from early seral stages toward climax or retrogressi
from late seral stages toward very early seral stages.

Type - A term synonymous to the classified unit and used to facilitate readability of the text.

Ungul - Cloven hoofed animal

Zone - The geographic area of uniform macroclimate where the climatic climax associations share the same character
tic species of the principal layer.
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APPENDIX A  TABLE OF TYPES AND RELATIONSHIP TO AREA CLASSIFICATIONS

BLUE-OCHOCO MOUNTAINS CLASSIFICATION

Classified types are piant associations unless followed by (pct) indicating plant community type status or {comm.} indicating
plant communities.

Location®
. No. of Relationship to 1973 Relationship to Wallowa-
Plant Association Samples N ¢ s Classification? Snake Classification?
SUBALPINE FiR SERIES )
ABLA/THCA3 5 X x NEW Deferred - subaiping
ABLAZ/CLUN 5 X NEW Classified
ABLAAIBOZ 7 X X NEW Ciassified
ABLA/MEFE, 2 X NEW Classified
ABLAZVAME 8 X X Retained Clagsified
ABLASIVASC 7 X X X Retained Classified
ABLAZ/CAGE 8 X x Retalned .
ABLAZ/ARCO  pet 3 X HEW Ueferred - subalpine
ABLAZ/STOC pet 4 X x NEW Deferred - subaipine
PICOABLAIVASC pct 7 X X X Fetained Classified
PICOABLAZI/VAME/CARU  pet 2 X NEW
PICOABLAZIVAME  pct 2 X X NEW Classified
ABLA2/RHAL comm. 1 X X NEW
ABLAZ-PIAL/POPH  comm, 3 X X NEW Deferred - subaipine
ABLAZ-PIAL/JIUDR  comm, 2 X X NEW Deferred - subalpine
ABLAZ-PIAL/POPU . comm. 2 X X NEW Oeferred - subalpine
PICO(ABLAZY/CAGE comm. 1 X NEW
PICOABLAZ)/STOC  comm, 1 X NEW Deferred - subalpine
GRAND FIR SERIES
ABGR/GYDR 4 X NEW
ABGR/POMU-ASCAS 14 X NEW
ABGR/TRCA3 18 X NEW
ABGR/TABR/CLUN 11 X NEW Classified
ABGR/TABR/LIBO2 1 X X NEW
ABGR/ACGL 8 X X NEW Classified
ABGR/CLUN 19 X X X NEW Classified
ABGRAIBO2 40 X x X NEW Classified
ABGR/VAME R2| X X X Fetalned Classified
ABGR/VASC-LIBO2 15 X X NEW
ABGR/VASC 13 X X NEW
ABGR/BRAVU 4 X X NEW
ABGF/SPBE 9 X X NEW Classified
ABGRICARU 26 X X NEW Classified
ABGR/CAGE 10 X X NEW
ABGRIARCO 10 X NEW
PICOABGF/VAME-LIBOR pet 4 X X NEW
PICO(ABGRY/VAME/CARU  pot 8 X NEW
PICOABGRIVAME  pet 2 X Retained
PICOMABGR/CARY  pot 5 X X NEW
PICO{ABGR)/VASC/CARU  pet 18 X X | Retained
PICOABGR)/VAME/PTAQ  comm, 1 % NEW
PICOABGR)/ARNE  comm. 1 X NEW
PICOMABGR/ALSl  comm. 2 X NEW
ABGR-CHNONAME comm. Al X NEW
LODGEPOLE PINE SERIES
PICOCARY .8 X X X NEW
DOUGLAS-FIR SERIES
PSMENAME 5 X NEW Classified
PSME/PHMA 19 X X Retained Classifled
PEME/HOD! 8 X Retalned
PSME/SYAL 20 X X X NEW Classified
PSME/BYOR 4 X X X NEW Classified
PSME/CARU 24 X X X NEW Classified
PSME/CAGE 7 X X Retained
PSME/CELE/CAGE  pot 3 X X NEW




No. of

Relationship to 1873

Relationship tc Wallowa-

Plant Association Samples N ¢ 8 Classlification? Snake Classification®
PONDEROSA PINE SERIES
PIPO/CELE/CAGE 8 X X NEW
PIPO/CELE/PONE 7 X NEW
PIPO/CELE/FEID-AGSP 5 X X NEW
PIPO/SYAL 18 X X NEW Classified
PIPO/SYOR 10 X X NEW
PIPO/CARU 16 X X NEW
PIPO/CAGE 17 X X NEW
PIPO/PUTR/CARO 7 X Retained
PIPO/RUTR/ICAGE 8 X X NEW
PIPO/PUTR/FEID-AGSP B 3 X X NEW
PIPOJARTRV/FEID-AGSP 8 X NEW
PIPO/FEID 18 X X X Retained Classified
PIPC/AGEP 12 X X X Retained Classified
PIPO/ARTRV/CAGE  comm. 2 X X NEW
PIPO/PERA3  comm. 2 X NEW
PIPO/ARAR  comm, 1 X NEW
PIPO/MAHGL comm, 1 X NEW
JUNIPER WOODLANDS
JUOG/PUTR/FEID-AGSP 4 X X NEW
SUOCIFEID-AGSP 7 X X Retained Classified
JUCC/CELE/CAGE  comm. 2 X X NEW
JUOC/CELE/FEID-AGSP  comm, 2 X X NEW
JUOC/ARTRAV/FEID-AGSP  comm. - X X Hetained
JUDC/ARAR  comim. 1 X X Retained
JUOC/ARRE  comm. 2 X X Retained
SHRUBLANDS
PHMA-SYAL ] X Retained Classified
CELE/FEID-AGSP 4 X X X NEW (Part of CELE-Grass) Classified
PUTA/FEID-AGSP 3 X Retained Classified
ARTRY/CAGE 13 X X X Aetained Classified
ARTRV/FEID-AGSP 15 X X Retained Classified
ARAR/FEID-AGSP 17 X X Aetained
ARARPOBAS 4 X NEW {Pant of AHAR-
bunchgrass)
ARRYPOSAZ 23 X X X Retained Classified
ARTRV/BRCA pet 3 X X X NEW
ARTRV/STOC ‘comm, 1 X X X NEW
CAGE- comm. 2 X X X Retained
ALSE ‘comm. 3 X NEW
CEVE - comm. 1 X NEW
SYAL " comm. 4 X X Retained Classified
SYOR  comm. 1 X NEW Clagsified
CELE/CAGE  comm. 1 X NEW (Part of CELE-Grass) Classifled
GRASSLANDS
FEID-AGSP 28 X X X NEW
AGSP-POSA3 29 X X X NEW
POSAZDAUN 10 X X X Fetained
AGSP-POSA3-DAUN  pet 3 X X X NEW
FEVI {subalpine) comm, 2 X NEW
FEID (subaipine) comm. 4 X X Retained
CAHO {subaipine) comm, 1 X NEW Deferred - subalpine
STOC (subaipine) comm. 3 X X NEW Deferred - subalpine

* North -
Central -

of Hwy 26).

South -

La Grande RD (North of I-84), Walla Walla RD, Pomeroy RD.
La Grande RD (South of 1-84), North Fork John Day RD, Heppner RD, Long Creek RD, and Unity RD (Nort

Bear Valley RD, Burns RD, Prairie City RD, Ochoco NF and Unity RD (South of Hwy 286).

2 Hall, F.C. 1973, Plant communities of the Biue Mountains in eastern Oregon and southeastern Washington; USDA Fore:

Setvice, PNW Region, R-6 Area Guide 3-1, 62 pp.

2 Johnson, C. C., and 8. Simon. 1987, Plant Associations of the Wallowa-Snake Province. USDA Forest Service, Pacif

NW Reglon, R6-ECOL-TP-226A-86. 399 pp.

4 Deferred - Plots pertaining to subalpine vegetation in the Wallowa and Seven Devils Mountains were not included in th
Wallowa-8nake Classification. Subalpine vegetation will be classified and published in a separate field guide for th

Area.



APPENDIX B.

CODE
Trees

ABGR
ABLA2
CHNO
JUOC
LAGC

PIEN
PIAL
PICO
PIMO
PIPO
POTR
POTR2
PSME

Shrubs

ACGL
ALBU
ALSI

AMAL
ARNE
ARTEM
ARAR
ARRI

ARTRV
BENE
BERE
BEOC
CEANO
CESA
CEVE
CELE

CHME
CHUM

CHNA

CHVi
cosT
CRDO
HODI
LiBoz
LOIN

LOUT2
MEFE
PAMY

BLUE-OCHOCO PLANT SPECIES

A LISTING OF SPECIES ENCOUNTERED

LATIN NAME

ABIES GRANDIS

ABIES LASIOCARPA
CHAMAECYPARIS NOOTKATENSIS
JUNIPERUS OCCIDENTALIS

LARIX OCCIDENTALIS

PICEA ENGELMANNY
PINUS ALBICAULIS

PINUS CONTORTA

PINUS MONTICOLA

PINUS PONDEROSA
POPULUS TREMULOIDES
POPULUS TRICHOCARPA
PSEUDOTSUGA MENZIESH

ACER GLABRUM
ALNUS RUBRA
ALNUS SINUATA

AMELANCHIER ALNIFOLIA
ARCTOSTAPHYLOS NEVADENSIS
ARTEMISIA

ARTEMISIA ARBUSCULA
ARTEMISIA RIGIDA

ARTEMISIA TRIDENTATA VASEYANA
BERBERIS NERVOSA

BERBERIS REPENS

BETULA OCCIDENTALIS
CEANOTHUS

CEANOTHUS SANGUINEUS
CEANOTHUS VELUTINUS
CERCOCARPUS LEDIFOLIUS

CHIMAPHILA MENZIESH
CHIMAPHILA UMBELLATA

CHRYSOTHAMNUS NAUSEOSUS

CHRYSOTHAMNUS VISIDIFLORUS
CORNUS STOLONIFERA
CRATAEGUS DOUGLASI
HOLODISCUS DISCOLOR
LINNAEA BOREALIS

LONICERA INVOLUCRATA

LONICERA UTAHENSIS
MENZIESIA FERRUGINEA
PACHISTIMA MYRSINITES

COMMON NAME

GRAND FIR OR WHITE FIR
SUBALPINE FIR

ALASKA YELLOW CEDAR
WESTERN JUNIPER
WESTERN LARCH OR
TAMARACK

ENGELMAN SPRUCE
WHITEBARK PINE
LODGEPOLE PINE
WESTERN WHITE PINE
PONDEROSA PINE
QUAKING ASPEN

BLACK COTTONWOOD
DOUGLAS-FIR OR RED FIR

ROCKY MOUNTAIN MAPLE
RED ALDER

SITKA OR THIN-LEAVED
ALDER

WESTERN SERVICEBERRY
PINEMAT MANZANITA
SAGEBRUSH

LOW SAGEBRUSH

STIFF OR SCABLAND
SAGEBRUSH

MOUNTAIN BIG SAGEBRUSH
CASCADE OREGON GRAPE
CREEPING OREGON GRAPE
WATER BIRCH

CEANOTHUS

REDSTEM CEANOTHUS
SNOWBRUSH CEANOTHUS, BUCKBRUSH
CURLLEAF
MOUNTAIN-MAHOGANY
LITTLE PIPSISSEWA
COMMON PIPSISSEWA

OR PRINCE'S PINE
COMMON OR GRAY
RABBITBRUSH

GREEN RABBITBUSH
RED-OSIER DOGWOOD
BLACK HAWTHORN
CREAMBUSH OCEAN-SPRAY
TWINFLOWER

BEARBERRY HONEYSUCKLE
OR BLACK TWIN-BERRY
UTAH HONEYSUCKLE
FOOL'S HUCKLEBERRY
OREGON BOXWOOD



PERA3 PERAPHYLLUM RAMOSSISIMUM

PHLE2 PHILADELPHUS LEWISH

PHEM PHYLLODOCE EMPETRIFORMIS
PHMA PHYSOCARPUS MALVACEUS
PRUNU PRUNUS ~

PUTR PURSHIA TRIDENTATA

RHPU RHAMNUS PURSHIANA

RHAL RHODODENDRCN ALBIFLORUM
RHGL RHUS GLABRA

RIBES RIBES

RICE ' RIBES CEREUM

RILA RIBES. LASCUSTRE

RIMO RIBES MONTIGENUM

RVl RIBES VISCOSISSIMUM

ROSA ROSA

ROGY ROSA GYMNOCARPA

RONU ROSA NUTKANA

RUPA RUBUS PARVIFLORUS

SASC SALIX SCOULERIANA

SARA SAMBUCUS RACEMOSA

SHCA SHEPHERDIA CANADENSIS
S0s| SORBUS SITCHENSIS

SPBE SPIRAEA BETULIFOLIA

SYAL SYMPHORICARPOS ALBUS
SYALL SYMPHORICARPOS ALBUS LAEVIGATUS
SYOR SYMPHORICARPOS OREOPHILUS
TABR TAXUS BREVIFOLIA

TECA TETRADYMIA CANESCENS
VAME VACCINIUM MEMBRANACEUM
VASC VACCINIUM SCOPARIUM

Grasses and Grass-like

AGSP AGROPYRON SPICATUM
AGROS AGROSTIS

AGDI AGROSTIS DIEGOENSIS
BROMU BROMUS

BRBR BROMUS BRIZAEFORMIS
BRCA BROMUS CARINATUS
BRCO BROMUS COMMUTATUS
BRIN BROMUS INERMIS

BRJA BROMUS JAPONICUS
BRTE BROMUS TECTORUM
BRVU BROMUS VULGARIS
CALAM CALAMAGROSTIS

CARU CALAMAGROSTIS RUBESCENS
CAREX CAREX

CACO CAREX CONCINNOIDES
CAEU CAREX EURYCARPA
CAGE CAREX GEYERI

CAHO CAREX HOODH

CAPY CAREX PYRENAICA
CARC CAREX ROSSH

ClLA2 CINNA LATIFOLIA

DAGL DACTYLIS GLOMERATA
DAIN DANTHONIA INTERMEDIA
DASP DANTHONIA SPICATA
DAUN DANTHONIA UNISPICATA

SQUAW APPLE

SYRINGA OR MOCK ORANGE
PINIK MOUNTAIN HEATH
MALLOW NINEBARK
CHERRY OR CHOKECHERRY
BITTERBRUSH

CASCARA

CASCADES RHODODENDRON
SMOOTH SUMAC

CURRANT OR GOOSEBERRY
SQUAW CURRANT

SWAMP GOOSEBERRY
MOUNTAIN GOOSEBERRY
STICKY CURRANT

ROSE

BALDHIP ROSE

NOOTKA ROSE
THIMBLEBERRY

SCOULER WILLOW

BLACK ELDERBERRY
CANADA BUFFALOBERRY
SITKA MOUNTAIN-ASH
BIRCHLEAF SPIRAEA
COMMON SNOWBERRY
PACIFIC- COMMON SNOWBERRY
MOUNTAIN SNOWBERRY
PACIFIC YEW

GRAY HORSE-BRUSH

BIG HUCKLEBERRY
GROUSE HUCKLEBERRY OR
WHORTLEBERRY

BLUEBUNCH WHEATGRASS
BENTGRASS

THIN OR LEAFY BENTGRASS
BROME

RATTLESNAKE BROME
MOUNTAIN BROME

HAIRY BROME OR HAIRY

‘CHESS

SMOOTH BROME
JAPANESE BROME
CHEATGRASS

COLUMBIA BROME
REEDGRASS OR PINEGRASS
PINEGRASS

SEDGE

NORTHWESTERN SEDGE
WIDE-FRUITED SEDGE

ELK SEDGE

HOOD'S SEDGE
PYRENAEAN SEDGE

ROSS SEDGE

DROOPING WOODREED
ORCHARD GRASS

TIMBER OATGRASS
COMMON WILD OATGRASS
ONE-SPIKE OATGRASS



ELYMU
ELC!
ELGL
FEID
FEMI
FEOC
FEV!
GLYCE
HORDE
HOJU
JUNCU
JuBA
JUDR
JUPA
JUTE
KOCR
LuzuL
MELIC
MEBU
MEFU
MESP

PHPR
POA
POBU
POCU
PONE
POPR
POSA3
PUCCI
SHY
SIHYH
SPCR
STLE
STOC
TRSP

Forbe

ACMIL
ACCO
ACRU

ADBI

ADPE
AGUR
AGOSE

AGGL
ALAC
ALTO
ALAL
AMSIN
AMRE2
ANMA

ANPI

ANTEN

ELYMUS

ELYMUS CINEREUS
ELYMUS GLAUCUS
FESTUCA IDAHOENSIS
FESTUCA MICROSTACHYS
FESTUCA OCCIDENTALIS
FESTUCA VIRIDULA
QLYCERIA

HORDEUM

HORDEUM JUBATUM
JUNCUS

JUNCUS BALTICUS
JUNCUS DRUMMONDH
JUNCUS PARRYI
JUNCUS TENUIS
KOELERIA CRISTATA
LUZULA

MELICA

MELICA BULBOSA
MELICA FUGAX
MELICA SPECTABILIS

PHLEUM PRATENSE

POA

POA BULBOSA

POA CUSICKIt

POA NERVOSA

POA PRATENSIS

POA SANDBERGI
PUCCINELLIA

SITANIAN HYSTRIX

SITANIAN HYSTRIX HORDEOIDES
SPOROBOLUS CRYPTANDRUS
STIPA LETTERMANII

STIPA OCCIDENTALIS
TRISETUM SPICATUM

ACHILLEA MILLEFOLIUM LANULOSA
ACONITUM COLUMBIANUM
ACTAEA RUBRA

ADENOCAULON BICOLOR

ADIANTUM PEDATUM
AGASTACHE URTICIFOLIA
AGOSERIS

AGOSERIS GLAUCA

ALLIUM ACUMINATUM
ALLIUM TOLMIE

ALYSSUM ALYSSOIDES
AMSINKIA

AMSINKIA RETRORSA
ANAPHALIS MARGARITACEA

ANEMONE PIPERI

ANTENNARIA

WILDRYE

GIANT WILDRYE

BLUE WILDRYE

IDAHO FESCUE

SMALL FESCUE
WESTERN FESCUE
GREEN FESCUE
MANNAGRASS

BARLEY

FOXTAIL BARLEY

RUSH

BALTIC RUSH
DRUMMOND’S RUSH
PARRY'S RUSH

SLENDER RUSH

PRAIRIE JUNEGRASS
WOODRUSH
ONIONGRASS
ONIONGRASS

LITTLE ONIONGRASS
SHOWY OR PURPLE
ONIONGRASS

COMMON TIMOTHY
BLUEGRASS

BULBOUS BLUEGRASS
CUSICK'S BLUEGRASS
WHEELER'S BLUEGRASS
KENTUCKY BLUEGRASS
SANDBERG'S BLUEGRASS
ALKALIGRASS
BOTTLEBRUSH SQUIRRELTAIL
DWARF SQUIRRELTAIL
SAND. DROPSEED
LETTERMAN'S NEEDLEGRASS
WESTERN NEEDLEGRASS
SPIKE TRISETUM OR DOWNY
OATGRASS

COMMON YARROW
COLUMBIA MONKSHOOD
WILD RED BANEBERRY
TRAIL PLANT OR
PATHFINDER
MAIDENHAIR FERN
NETTLE LEAF HORSEMINT
FALSE DANDELION OR
AGOSERIS

PALE AGOSERIS
TAPERTIP ONION
TOLMIE'S ONION

PALE ALYSSUM
FIDDLENECK

RIGID FIDDLENECK
COMMON
PEARLY-EVERLASTING
PIPER'S ANEMONE OR
WINDFLOWER
PUSSYTOES OR EVER



ANAL

AND}
ANLU
ANRO
ANST
APANP
AQFO
ARAC
ARENA
ARCA2
ARCO2
ARMA3
ARCO
ARFO
ARFU
ARSO
ASCA3
ASTER
ASAL
ASCA2
ASCH
ASCO
ASFOP
ASIN

ASTRA
ASFI
ASRE

_ATHI
BASA
BASE

BERU
BLSC
BRHI
BRODI
CALOC
CABU2
CAMAS
CACU
CAQU
CABU
CAPU2
CAST!
CAAR

CACU3

CAHI2

CALI2
CEAR

CIAL
ciRsl
ot
oV
- CLPU

CLLA

ANTENNARIA ALPINA

ANTENNARIA DIMORPHA
ANTENNARIA LUZULOIDES
ANTENNARIA ROSEA
ANTENNARIA STENOPHYLLA
APOCYNUM ANDROSAEMIFOLIUM PUMILUM
AQUILEGIA FORMOSA
ARABIS ACULEOLATA
ARENARIA

ARENARIA CAPILLARIS
ARENARIA CONGESTA
ARENARIA MACROPHYLLA
ARNICA CORDIFOLIA
ARNICA FOLIOSA

ARNICA FULGENS

ARNICA SORORIA
ASARUM CAUDATUM
ASTER

ASTER ALPIGENUS

ASTER CAMPESTRIS
ASTER CHILENSIS

ASTER CONSPICUUS
ASTER FOLIACEUS PARRY!
ASTER INTEGRIFOLIUS

ASTRAGALUS
ASTRAGALUS FILIPES
ASTRAGALUS REVENTUS
ATHYRIUM FILIX-FEMINA
BALSAMORHIZA SAGITTATA
BALSAMORHIZA SERRATA

BESSEYA RUBRA
BLEPHARIPAPPUS SCABER
BRASSICA HIRTA
BRODIAEA SPP,
CALOCHORTUS

CALYPSO BULBOSA
CAMASSIA

CAMASSIA CUSICKI
CAMASSIA QUAMASH
CAPSELLA BURSA-PASTORIS
CARDAMINE PULCHERRIMA
CASTILLEJA

CASTILLEJA ARACHNOIDEA

CASTILLEJA CUSICKIil
CASTILLEJA HISPIDA
CASTILLEJA LINARIAEFOLIA
CERASTIUM ARVENSE

CIRCAEA ALPINA
CIRSIUM

CIRSIUM UTAHENSE
CIRSIUM VULGARE
CLARKIA PULCHELLA

CLAYTONIA LANCEOLATA

-LASTING

ALPINE PUSSYTOES OR
EVERLASTING

LOW PUSSYTOES
WOODRUSH PUSSYTOES
ROSY PUSSYTOES
NARROW-LEAF PUSSYTOES
SPREADING DOGBANE

RED OR SITKA COLUMBINE
WALL ROCKCRESS
SANDWORT -

MOUNTAIN SANDWORT
CAPITATE SANDWORT
BIGLEAF SANDWORT
HEARTLEAF ARNICA

LEAFY ARNICA

ORANGE ARNICA

TWIN ARNICA

WILD GINGER

ASTER

ALPINE ASTER

WESTERN MEADOW ASTER
LONG-LEAVED ASTER
SHOWY ASTER

LEAFY ASTER
THICK-STEMMED OR
STICKY ASTER

LOCOWEED. OR MILKVETCH
BASALT MILKVETCH

BLUE MOUNTAIN MILKVETCH
LADY FERN

ARROWLEAF BALSAMROOT
SERRATE OR TOOTHED
BALSAMROOT

RED BESSEYA
BLEPHARIPAPPUS

WHITE MUSTARD

BRODIEA OR WILD HYACINTH
MARIPOSA OR SEGO LILY
CALYPSO OR FAIRY-SLIPPER
CAMAS

CUSICK'S CAMAS

COMMON CAMAS
SHEPHERD'S PURSE
SLENDER TOOTHWORT
PAINTBRUSH

COBWEBBY OR COTTON
PAINTBRUSH

CUSICK'S PAINTBRUSH
HARSH PAINTBRUSH
NARROW-LEAVED PAINTBRUSH
FIELD CHICKWEED OR
STARRY CERASTIUM
ENCHANTER'S NIGHTSHADE
THISTLE

UTAH THISTLE

COMMON OR BULL THISTLE
PINK FAIRIES OR DEER
HORN

WESTERN SPRINGBEAUTY



CLUN
COLL
COPA

COLLO
COGR2
coLi2
COTE
COMA3

COCA
CREP}
CRAC

CROC
CRAF
CRAM
CRIN2
CYMO
DELPH
DEDE
DEME
DESCU
DIHO
DITR .
DODEC
DOCO
EPILO

EPAN
EPMI

EPPA
EQAR
ERIGE
ERBL
ERCH

ERCO
ERCO3

EREA
ERSP
ERIOG
ERFL
ERHE

ERUM
ERLA

ERGR
FRVEC
FRVIP
FRALN
FRSP
FRPU
GALIU
GAAP
GATR

CLINTONIA UNIFLORA
COLLINSIA
COLLINSIA PARVIFLORA

COLLOMIA

COLLOMIA GRANDIFLORA
COLLOMIA LINEARIS
COLLOMIA TENELLA
CORALLORHIZA MACULATA

CORNUS CANADENSIS
CREPIS
CREPIS ACUMINATA

CREPIS OCCIDENTALS
CRYPTANTHA AFFINIS
CRYPTANTHA AMBIGUA
CRYPTANTHA INTERMEDIA
CYPRIPEDIUM MONTANUM
DELPHINIUM

DELPHINIUM DEPAUPERATUM
DELPHINIUM MENZIESIH
DESCURAINIA

DISPORUM HOOKERI
DISPORUM TRACHYCARPUM
DODECATHEON
DODECATHEON CONJUGENS
EPILOBIUM

EPILOBIUM ANGUSTIFOLIUM
EPILOBIUM MINUTUM

EPILOBIUM PANICULATUM
EQUISETUM ARVENSE
ERIGERON

ERIGERON BLOOMERI
ERIGERON CHRYSOPSIDIS

ERIGERON COMPOSITUS
ERIGERON CORYMBOSUS

ERIGERON EATONH
ERIGERON SPECIOSUS
ERIOGONUM

ERIOGONUM FLAVUM
ERIOGONUM HERACLEOIDES

ERIOGONUM UMBELLATUM
ERIOPHYLLUM LANATUM

ERYTHRONIUM GRANDIFLORUM
FRAGARIA VESCA CRINITA
FRAGARIA VIRGINIANA PLATYPETALA
FRASERA ALBICAULIS NITIDA
FRASERA SPECIOSA

FRITILLARIA PUDICA

GALIUM

GALIUM APARINE

GALIUM TRIFLORUM

QUEEN'SCUP BEADLILY
BLUE-EYED MARY

SMALL FLOWERED
BLUE-EYED MARY
COLLOMIA
LARGE-FLOWERED COLLOMIA .
NARROW.LEAVED COLLOMIA
DIFFUSE COLLOMIA

PACIFIC OR SPOTTED
CORALRCOT

BUNCHBERRY
HAWKSBEARD
LONG-LEAVED OR TAPERTIP
HAWKSBEARD

WESTERN HAWKSBEARD
SLENDER CRYPTANHTA
OBSCURE CRYPTANTHA
COMMON CRYPTANTHA

MT. LADY'S-SLIPPER
LARKSPUR OR DELPHINIUM
SLIM OR DWARF LARKSPUR
MENZIES LARKSPUR
TANSYMUSTARD

HOOKER'S FAIRYBELLS
WARTBERRY FAIRYBELLS
SHOOTINGSTAR

SLIMPOD SHOOTINGSTAR
WILLOW-HERB OR
WILLOW-WEED

FIREWEED
SMALL-FLOWERED
WILLOW-HERB

TALL ANNUAL WILLOW-WEED
COMMON HORSETAIL

DAISY OR FLEABANE
SCABLAND FLEABANE
DWARF YELLOW FLEABANE OR
GOLDEN DAISY

CUT-LEAVED DAISY
FOOTHILL DAISY OR
LONG-LEAF FLEABANE
EATON'S DAISY

SHOWY FLEABANE
BUCKWHEAT OR ERIOGONUM
GOLDEN BUCKWHEAT
CREAMY.OR WYETH'S
BUCKWHEAT
SULFURFLOWER OR SULFUR
BUCKWHEAT

COMMON ERIOPHYLLUM OR
WOOLY SUNFLOWER
DOGTOOTH VIOLET

WOODS STRAWBERRY
BROADPETAL STRAWBERRY
WHITE STEMMED FRASERA
GIANT FRASERA

YELLOW BELLS

BEDSTRAW

CLEAVERS OR GOUSE-GRASS
SWEETSCENTED OR FRAGRANT



GEVI
GEMA
GETR

- GILIA
GIAG

GooB

GRNA
GRSQ
QYDR
HAEL

HACA

HALA
HELIA
HEPU
HECY

HEMI
HIERA
HIAL2
HIAL
HILO
HISC
HOFU
HYCA

HYFE
HYGR
IRIS
IRMI
LASE
LACO
LATHY
LALA2
LANE
LiGus
LICA2
LIFI
LICA3
LITHO

LiBU
LIPA
LRU -
LOMAT

LOGO
LOGR
LOHE
LOLE

LONU
LOTR
LOMI

GERANIUM VISCOSISSIMUM
GEUM MACROPHYLLUM
GEUM TRIFLORUM

GILIA
GILIA AGGREGATA

GOODYERA OBLONGIFOLIA

GRINDELIA NANA

GRINDELIA SQUARROSA
GYMNOCARPIUM DRYOPTERIS
HABENARIA ELEGANS

HAPLOPAPPUS CARTHAMOIDES

HAPLOPAPPUS LANUGINOSUS
HELIANTHELLA
HESPEROCHIRON PUMILIS
HEUCHERA CYLINDRICA

HEUCHERA MICRANTHA
HIERACIUM

HIERACIUM ALBERTINUM
HIERACIUM ALBIFLORUM
HIERACIUM LONGIBERBE
HIERACIUM SCOULERI
HORKELIA FUSCA
HYDROPHYLLUM CAPITATUM

HYDROPHYLLUM FENDLERI
HYMENOXYS GRANDIFLORA
RIS

IRIS MISSOURIENSIS
LACTUCA SERRIOLA
LAPSANA COMMUNIS
LATHYRUS

LATHYRUS LANSZWERTH
LATHYRUS NEVADENSIS
LIGUSTICUM

LIGUSTICUM CANBY]
LIGUSTICUM FILICINUM
LISTERA CAURINA
LITHOPHRAGMA

LITHOPHRAGMA BULBIFERA
LITHOPHRAGMA PARVIFLORA
LUTHOSPERMUM RUDERALE
LOMATIUM

LOMATIUM GORMANII
LOMATIUM GRAY!
LOMATIUM HENDERSONI!
LOMATIUM LEPTOCARPUM

LOMATIUM NUDICAULE
LOMATIUM TRITERNATUM
LOTUS MICRANTHUS

BEDSTRAW

STICKY GERANIUM
LARGELEAVED AVENS

RED AVENS, OLD MAN'S
WHISKERS OR PRAIRIE SMOKE
GILIA

SCARLET GILIA OR
SKYROCKET

WESTERN RATTLESNAKE
PLANTAIN

LOW GUMWEED

RESIN-WEED

OAKFERN

CALIFORNIA HILLSIDE
HABENARIA
LARGE-FLOWERED
GOLDENWEED

OR COLUMBIA GOLDENWEED
WOOLY GOLDENWEED
SUNFLOWER

DWARF HESPEROCHIRON
ROUNDLEAVED OR LAVA
ALUMROOT
SMALL-FLOWERED ALUMROOT
HAWKWEED

WESTERN HAWKWEED
WHITE-FLOWERED HAWKWEED
LONG-BEAKED HAWKWEED
WOOLYWEED

TAWNY HORKELIA
WATERLEAF OR WOOLY
BREECHES

FENDLER'S WATERLEAF
OLD-MAN-OF-THE-MOUNTAIN
RIS :
ROCKYMOUNTAIN-IRIS
PRICKLY LETTUCE -
NIPPLEWORT

PEAVINE

THICK-LEAVED PEAVINE
SIERRAN PEAVINE

LOVAGE OR LICORICE-ROOT
CANBY’S LOVAGE

FERNLEAF LOVAGE

WESTERN OR NW TWAYBLADE
FRINGECUP OR
WOODLANDSTAR
BULBIFEROUS FRINGECUP
SMALL-FLOWERED FRINGECUP
WAYSIDE GROMWELL
BISCUITROOT OR DESERT
-PARSLEY

GORMAN BISCUITROOT
GRAY'S LOMATIUM
HENDERSON'S LOMATIUM
SLENDERFRUIT LOMATIUM OR
BICOLOR BISCUITROOT
BARESTEM LOMATIUM
NINE-LEAF LOMATIUM
SMALL-FLOWERED DEERVETCH



LUPIN
LUAR3
LUCA
LUHO
LULET
LUSE
MACI
MAGL
MAGR

-MERTE

- MEOB
MITR
MIGR
MIST2
MONT1

MOPA

NAIN
ORHI
OSMOR
OSCH
0soC
PABR
PEDIC
PEGR

PERA

PENST
PEDEV
PEGA
PEGL

PERY
PEBO
PHACE
PHHE
PHLOX.
PHPU
PHCH
POPUC

POLYG
POBI

PODO
POMA2
POPH
POMU
POTEN
POGL

POGR
PTAQ
PYAS
PYP|
PYSE

LUPINUS

LUPINUS ARGENTEUS

LUPINUS CAUDATUS

LUPINUS HOLOSERICEUS

LUPINUS LEUCOPHYLLUS TENUISPICUS
LUPINUS SERICEUS

MADIA CITRICDORA

MADIA GLOMERATA

MADIA GRACILIS

MERTENSIA ;
MERTENSIA OBLONGIFOLIA
MICROSERIS TROXIMOIDES
MICROSTERIS GRACILIS
MITELLA STAUROPETALA

- MONTIA

MONTIA PARVIFOLIA

NAVARRETIA INTERTEXTA
ORTHOCARPUS HISPIDUS
OSMORHIZA

OSMORHIZA CHILENSIS
OSMORHIZA OCCIDENTALIS
PAEONIA BROWNII
PEDICULARIS

PEDICULARIS GROENLANDICA

PEDICULARIS RACEMOSA

PENSTEMON

PENSTEMON DEUSTUS VARIABILIS
PENSTEMON GAIRDNERI
PENSTEMON GLANDULOSUS

PENSTEMON RYDBERGH

PERIDERIDIA BOLANDERI

PHACELIA

PHACELIA HETEROPHYLLA

PHLOX

PHLOX PULVINATA

PHOENICAULIS CHEIRANTHOIDES
POLEMONIUM PULCHERRIMUM CALYCINUM

POLYGONUM
POLYGONUM BISTORTOIDES

POLYGONUM DOUGLASH
POLYGONUM MAJUS

POLYGONUM PHYTOLACCAEFOLIUM
POLYSTICHUM MUNITUM
POTENTILLA

POTENTILLA GLANDULOSA

POTENTILLA GRACILIS
PTERIDIUM AGUILINUM
PYROLA ASARIFOLIA
PYROLA PICTA
PYROLA SECUNDA

LUPINE

SILVERY LUPINE

TAILCUP LUPINE
LITTLE-FLOWERED LUPINE
WOOLY OR VELVET LUPINE
SILKY LUPINE
LEMON-SCENTED TARWEED
CLUSTER TARWEED
SLENDER OR COMMON
TARWEED :
BLUEBELLS OR MERTENSIA
LEAFY BLUEBELLS

FALSE AGOSERIS

PINK MICROSTERIS
SIDE-FLOWERED MITREWORT
MINER'S LETTUCE OR
MONTIA

LITTLELEAVED MINER'S
LETTUCE

NEEDLELEAVED NAVARRETIA
HAIRY OWL-CLOVER
SWEET-CICELY

MOUNTAIN SWEET-CICELY
WESTERN SWEETROOT
BROWN'S PEONY
LOUSEWORT OR PEDICULARIS
PINK ELEPHANTS OR
ELEPHANT'S HEAD

LEAFY OR SICKLETOP
LOUSEWORT

PENSTEMON OR BEARDTONGUE -

HOT ROCK PENSTEMON
GAIRDNER'S PENSTEMON
GLANDULAR OR STICKY-STEM
PENSTEMON

RYDBERG'S PENSTEMON

" BOLANDER'S YAMPAH

PHACELIA .
VARILEAF PHACELIA

PHLOX

CUSHION PHLOX
DAGGERPOD
SKUNK-LEAVED POLEMONIUM
OR JACOB'S LADDER
KNOTWEED, POKEWEED OR
FLEECEFLOWER.

AMERICAN OR WESTERN
BISTORT

DOUGLAS! KNOTWEED
WIRY OR PALOUSE KNOTWEED
ALPINE FLEECEFLOWER
SWORD FERN

CINQUEFOIL OR FIVEFINGER
STICKY OR GLAND
CINQUEFOIL

SLENDER CINQUEFOIL
BRAKEN OR BRAKE FERN
PINK WINTERGREEN
WHITEVEIN WINTERGREEN
SIDEBELLS PYROLA



RANUN
RAPO
RUCC
AUMEX
RUAC
SASI
SCAN
SELA2
SELE
SEST
SENEC

SECR
SEIN
SESE
SIOR
SILEN

SIoR2
SiiN2

SMILA
SMST

SPRO

SPRAG
STRO
SYMI
TAOF
THOC
THMO

TITRW
TRAGO
TRDU
TRCA3
TRLA2
TRLO
TRMA
TRPL
URTIC
URD}
VASI
VECA

VIAM
VIOLA
VINUM
WOOR
WYAM
ZIPA
ZNEG

RANUNCULUS
RANUNCULUS POPULAGO
RUDBECKIA OCCIDENTALIS
RUMEX

RUMEX ACETOSELLA
SANGUISORBA SITCHENSIS
SCUTELLARIA ANGUSTIFOLIA
SEDUM LANCEOLATUM
SEDUM LEIBERGH
SEDUM STENOPETALUM
SENECIO

SENECIO CRASSULUS
SENECIO INTEGERRIMUS
SENECIO SERRA
SIDALCEA OREGANA
SILENE

SILENE OREGANA
SISYRINCHIUM INFLATUM
SMILACINA

SMILACINA STELLATA

SPIRANTHES ROMANZOFFIANA

SPRAGUEA

STREPTOPUS ROSEUS
SYNTHERIS MISSURICA
TARAXACUM OFFICINALE
THALICTRUM OCCIDENTALE
THERMOPSIS MONTANA

TIARELLA TRIFOUIATA UNIFOLIATA
TRAGOPOGON

TRAGOPOGON DUBIUS
TRAUTVETTERIA CAROLINIENSIS
TRIENTALIS LATIFOLIA
TRIFOLIUM LONGIPES
TRIFOLIUM MACROCEPHALUM
TRIFOLIUM PLUMOSUM

URTICA

URTICA DICICA

VALERIANA SITCHENSIS.
VERATRUM CALIFORNICUM

VICIA AMERICANA

VIOLA:

VIOLA NUTTALLI MAJOR

WOODSIA OREGANA

WYETHIA AMPLEXICAULIS
ZIGADENUS PANICULATUS
ZIGADENUS VENENOSUS GRAMINEUS

BUTTERCUP OR CROWFOOT
BLUE MOUNTAIN BUTTERCUP
WESTERN CONEFLOWER
SORREL OR DOCK

RED OR SHEEP SORREL
SITKA BURNET.
NARROWLEAVED SKULLCAP
LANCELEAVED STONECROP
LEIBERG'S STONECROP
WORMLEAF. STONECROP-
GROUNDSEL OR BUTTERWEED
OR RAGWORT
THICK-LEAVED GROUNDSEL
WESTERN GROUNDSEL
BUTTERWEED GROUNDSEL
OREGON CHECKER-MALLOW
CAMPION OR CATCHFLY OR
SILENE

OREGON CATCHFLY
GRASS-WIDOWS
SOLOMON'S SEAL

STARRY FALSE SOLOMON'S
SEAL

HOODED LADIES TRESSES OR
PEARL-TWIST

PUSSYPAWS

ROSY TWISTEDSTALK
MOUNTAIN KITTENTAILS
COMMON DANDELION
WESTERN MEADOWRUE
MOUNTAIN THERMOPSIS OR
GOLDEN-PEA

COOLWORT FOAMFLOWER
SALSIFY OR GOATSBEARD
YELLOW SALSIFY

FALSE BUGBANE:

WESTERN STARFLOWER
LONG STALKED CLOVER

BIG HEAD CLOVER

PUSSY CLOVER

NETTLE

STINGING NETTLE

SITKA VALERIAN
CALIFORNIA FALSE
HELLEBORE

AMERICAN VETCH

VIOLET

NUTTALL'S VIOLET

OREGON WOODSIA
NORTHERN MULE'S EARS
PANICLED DEATHCAMAS
DEADLY ZIGADENUS OR
MEADOW DEATHCAMAS



APPENDIX C. Mean canopy coverage and constancy* of principal specles

SPECIES
CODE PLANT ASSOCIATION OR PLANT COMMUNITY TYPE

ABLA2/TRCA3 ABLAZ2/ARCO ABLAZ/CLUN ABLAZ/LIBO2 ABLAZ /MEFE
N=5 N=3 B=5 N=7 N=2

Tress

ABGR 3/50 - 1720 b/42 -
ABLA2 20/100 53/100 29/100 27,100 60,100
JUoC - - - - -
LAGC 1/20 10/33 4/80 11742 3/50
PIEN 306/100 9/100 23/100 30/100 13/100
PIAL - - - - -
PICO 18/40 4766 19/40 13/57 -
PIMO -

PIPO - - - - -
POTR2 1720 - -
PSME - - 10/20 - -

Shrubs

ACGL 2720 - 1/20 B -
ALRU ~ - -

ALST 4740 - 5/20 2/14 -
ARNE - - - /18 -
ARTRV - - - -
BERE - - - 1/14 -
CELE - - - Co- -
CHME - - -
CHUM 2/40 - 2/80 7/71 3/50
CHVI - -

cosT 1/20 - - - -
HODI -
LIBO2 3720 -
LOIN 2760 12/33
LOUT2 - -
MEFE - - - -
PAMY - - 2/20 2/71
PHLE2 - - - -
PHMA - - - - -
PRUNU - - - - -
PUTR - - - - -
RICE - - - -
RILA 14740 - - 2/57 -
RIMO - - - -

RIVI - - - . - -
ROSA - -
ROGY -
RUPA -
SASC 1720 -
S0S1 1/20 - 2/60 - -
SPBE - - - - -
SYAL - - - - -
SYOR - - . - - -
TABR. - - - - -
VAME 5/40 2/66 31/100 9/71 28/100
VASC 11/40 - 2/40 23/85 -

Grasses & Grasslike

AGSP - . - - - -
BRCA - - - -
BRVU 4/80 1/33 2/60 4757 -
CARU - - 2/20 1/28 -
CACO - - - 1/57 -
CAGE - - - 1/14 "
CARC - - - - -
ELGL - - - - -
FEID - - - -
FEOC - - - 1/14 -
KOCR - - - - -
PONE - - - - -
POSA3 - - - - -




APPENDIX C. (contipued)

SPECIES
CODE PLANT ASSOCIATION OR PLANT COMMUNITY TYPE
ABLA2/TRCA3 ABLA2/ARCO ABLA2/CLUN ABLA2/LIBO2 ABLA2/MEFE
SIHY - - - - -
STOC 2720 - - 1/14 -
Forbs
ACMIL 1720 - - 1/14 -
ACCO 4/40 - - - -
ACRU - - - - -
ADBL 1/20 - - T3/14 -
AGGL - - - - -
ANPIL 5/60 4/100 2/80 1728 27100
ANRO - - - - -
ANST - - - - -
AQFO 1/20 - 1/20 - -
ARENA - - - - -
ARMA3 4/60 - 1740 1/14 -
ARCO 4/60 22/100 257100 2/85 25/100
ASCA3 2/20 - - - -
ASCO - - 1/20 - -
ATFI - - - - -
BASA - - - - -
CLUN 8/20 “ 147100 - - -
CREPI - - - - -
DIHO T 1720 - - - -
DITR 4/20 - 1/20 - -
EPAN 1/20 - - - -
EREA - - - - -
ERFL - - - - -
ERHE - - - - -
ERLA - - - - -
ERGR - - - 2/14 -
FRVEC 3/40 - 1720 1742 -
FRVIP - - - - -
GALIU 2/60 2/33 1720 1/28 -
GEVI - - - - -
GETR - - - - -
GOOB 1740 - 1/40 1728 47100
GYDR - - - - -
HIALZ - : - - - -
HIAL 1/40 - 1/80 2/42 -
HYCA - - - - -
LICA3 - - 1/40 - 1/50
LOMAT - - - - -
LUAR3 - - - - -
LUCA - - - - -
MIST2 2/20 3/66 1720 1/71 1750
OSCH 2/60 2/33 1740 3/14 1/100
PERA 3720 - 1740 4/28 1/50
PENST - - - - -
PHLOX - - - - -
POPUC 2/60 2/66 14/60 1/14 1/100
POPH - - - - -
POMU - - - - -
PTAQ - 15/33 1720 - -
PYAS - 1/33 - 2714 -
PYSE 4/80 3/33 1/60 3/71 18/100
SENEC 2/20 - - - -
SMILA 2/60 - 1/20 - -
SMST - - - - -
THOC 8/80 - 2/60 1/28 2/100
TITRU 4/40 - - - -
TRCA3 13/100 1/100 1/20 - 1/50
TRLA2 - - - - -
VASI 2/60 - 8/40 - -
VECA 1720 1/33 1/60 - -
VIOLA 8/80 2/100 4/80 2/85 47100

* Number to the left of slash (/) is % canopy coverage, to the right is % constancy.



APPERNDIX C. Mean canopy coverage and constancy* of principal species

SPECIES
CODE

PLANT ASSOCIATION OR PLANT COMMUNITY TYPE

Trees

ABGR
ABLA2
Juoc
LAOC
PIEN
PIAL
PICO
PIMO
PIPO
POTR2
PSME

Shrubs

ACGL
ALRU
ALSI
ARNE
ARTRV
BERE
CELE
CHME
CHUM
CHVI
CosT
HODIL
LIBO2
LOIN
LouT2
MEFE

ABLA2/VAME
N=9

ABLAZ/VASC
N=b

PICO(ABLAZ2)/
VASC
N=7

ABLA2/CAGE
N=§

ABLA2/STOC
N=4

2/22
40/100

7/55
12/77

6/55

3/11

1/11

/11

3711

31/100
32/66

Grasses & Grasslike

AGSP
BRCA
BRVU
CARU
CACO
CAGE
CARO
ELGL
FEID
FEOC
KOCR
PONE
POSA3

1722
3711
3711
1/11

1/11

5/16
31/100

4/50
18/83

2/16
10/66

11/33

3/16
1/16

1/33
42/100

4,28
77100

7/14
6/71
31/100

1/14

5728
51/100

19/100

19775
9737

427100
5725

4725

38/100

1/25
$/100



APPENDIX €. ({(continued)

SPECIES
CODE PLANT ASSOCIATION OR PLANT COMMUNITY TYPE

PICO(ABLA2)/
ABLA2/VAME ABLA2/VASC VASC ABLAZ2/CAGE ABLA2/8TOC

SIHY - - - 1/62 21/50
STOC - - 7/14 3/50 6/100

Forbs

ACMIL - - - 4750 i/25
ACCO - - - - -
ACRU -
ADBIY 20/11 - - - -
AGGL - - -
ANPI 344 - 1/14 - 1725
ANRO - - - -
ANST - - -
AQFO - -
ARENA -
ARMA3 - -
ARCO 10,77 7/33 4/85 3712 -
ASCA3 - -

ASCO 1/11 - - - -
ATFI -

BASA - - - - -
CLUN - - 1/14

CREPI - - -
DIHO - - -
DITR - - - - -
EPAN - - - -
EREA - - - -
ERFL - - - 3/25
ERHE - - - : -
ERLA - - 1/14 - 1/25
ERGR - - - -
FRVEC 7711 3/16 1/28 - -
FRVIP 2733 3/66 3/14 - -
GALIU 1/11 - - -
GEVI - - - 1/12 -
GETR - - - -

GOOB 1/11 - - - -
GYDR -

HIAL2 - - -
HIAL 1/66 1/33 1/71 1712
HYCA - - -

LICA3 - - -

LOMAT - -

LUAR3 2/22 1/16 - 12/25 -
LUCA - -

MIST2 3/22 3/66 3/14 -

“0SCH -
PERA 1/33 -
PENST - 2/16 - 2/25 1750
PHLOX - -

POPUC 2722 -
POPH -
POMU 2/11 - - - -
PTAQ -

PYAS - - -
PYSE 2/55 3/66 2728
SENEC -

SMILA - - -
SMST - -
THOC 2722 - - - 1/50
TITRU - - - - -
TRCA3 - - - - -
TRLA2 - - -
VASI 3/22 1/33 - 2/12
VECA 1722 - -
VIOLA 2/66 4733 - ) - 2/50




APPENDIX C. Mean canopy coverage and constancy* of principal specles

SPECIES
CODE PLANT ASSOCIATION OR PLANT COMMUNITY TYPE
ABGR/POMU - ABGR/TABR/ ABGR/TABR/
ABGR/GYDR ASCA3 ABGR/TRCA3 CLUN LIBOZ
N=k N=14 N=16 N=11 N=10

Trees
ABGR 557100 60/100 547100 597100 72/100
ABLA2 - 477 3/37 - -
Juoc - - - - -
LAOC 3/50 6/28 6/62 1/27 4/80
PIEN 9/75 6/28 14/93 10/81 10/60
PIAL - - - - -
PICO - - 3/18 1/9 -
PIMO - - 1/6 - 12720
PIPO - 10/7 2/6 5/9 1/10
POTR2 - 8/7 - - -
PSME 10/50 14/42 5/25 7/54 10/60
Shrubs
ACGL 13/100 9/100 3/31 2/27 7/10
ALRU - 8/42 - - -
ALSI 5/25 5/7 1/6 1/9 -
ARNE - - - - -
ARTRV - - - - -
BERE - - 2/25 179 2/30
CELE - - - - -
CHME 1/50 - 1/18 1/9 1710
CHUM - 2/14 2/43 4/81 3/50
CHVI - - - - -
COST - 2/28 176 - -
HODI - 4/64 1/6 1/9 -
LIBO2 1/25 19/71 5/31 23/90 21760
LOIN - - 4/37 - -
LouT2 1/25 8/14 10/6 1/36 -
MEFE - - - - -
PAMY - - 176 1/27 2/70
PHLEZ 1/25 6/50 - - -
PHMA - 2/35 - - -
PRUNU - - - - -
PUTR - - - - -
RICE - - ~ - -
RILA 2/100 2/64 2/43 1/36 1/10
RIMO - - ~ - -
RIVI 1/25 1/14 3712 1/18 -
ROSA - - ~ - -
ROGY 3/50 3/92 7/56 3/72 2/30
RUPA 22,75 6/85 2/43 1/18 3/10
SASC - 177 - 3/9 -
8081 - 1/14 1/18 - 3710
SPRE - 2/28 3/25 - -
SYAL 1778 18/64 9/37 3/27 1/10
SYOR - - - - -
TABR 20/75 5/35 3/43 237100 77100
VAME 8/50 7/28 5793 16/72 4/80
VASC - - - - 2/30
Grasses & Grasslike
AGSP - 1/7 - - -
BRCA - 177 - - -
BRVU 3/50 5/100 3/93 2/72 2/40
CARU - - 1/18 1/9 -
CACO - /7 5/6 1/9 2/30
CAGE - - 3/12 1/18 1/20
CARO - - 1/12 1/9 4/10
ELGL - 177 - - -
FEID - - - - -
FEOC - - 5/6 - -
KOCR - - - - -
PONE - - - - -

POSA3 -



APPENDIX C. ({continued)

SPECIES
CODE PLANT ASSOCIATION OR PLANT COMMUNITY TYPE
ABGR/POMU - ABGR/TABR/ ABGR/TABR/

ABGR/GYDR ASCA3 ABGR/TRCA3 CLUN LIBO2
SIHY - - - - =
STOC -~ 1/7 1712 - 1/10
Forbs
ACMIL - - 1/6 - -
ACCO 1/75 2/21 2/25 - -
ACRU 475 2/71 3/37 2727 1/20
ADBI 57100 3/85 5/68 10/72 2/30
AGGL - - - - -
ANPI 4/50 6/14 3/93 2/81 2/50
ANRC - - - - -
ANST - - - - -
AQFO - 5/7 2/12 - 10/10
ARENA - - - - -
ARMA3 - - 2/50 2/18 -
ARCO 5/75 6/21 5/62 6/54 2/30
ASCA3 8/75 15/92 1/6 - -
ASCO - 2/14 2/12 2/9 -
ATFI 10/50 2/14 1/12 i/9 -
BASA - - - - -
CLUN 9/100 10/100 4762 127100 -
CREPI - - - - -
DIHO 37/75 31/85 2/18 35/9 -
DITR - 4/14 4/62 1/36 .2/20
EPAN - - - 2/9 -
EREA - - - - -
ERPL - - - - -
ERHE - - - - -
ERLA - - - - -
ERGR - - 4/18 - 3/40
FRVEC - 3/71 2/75 2/54 1/10
FRVIP - 1/7 3/6 - 3/10
GALIU 3/75 3/78 3/81 1/54 1730
GEVI - - - - -
GETR - - - - -
GOooB 1/75 1/57 1/43 1745 2/50
GYDR 30/100 4714 1712 1/9 -
HIALZ2 - - - - -
HIAL - 2/35 2/75 1/45 1760
HYCA - - - - -
LICA3 - - - - -
LOMAT - - - - -
LUAR3 - - 5/6 - 1/10
LucA - - - - -
MIST2 4725 2/21 2/68 2/63 3/60
OSCH 3/75 2/85 3/75 2/81 1720
PERA - - 6/12 - -
PENST - - - - -
PHLOX - - - - -
POPUC - 1/14 3/50 1727 2/20
POPH - - - - ~
POMU 7/50 12/85 - - -
PTAQ - - 9/18 2/18 2/20
PYAS - 1/14 1/6 1/9 2/40
PYSE 1/25 1/14 3/56 1745 4740
SENEC - - - - -
SMILA 1725 11/42 3/81 4/36 : 10/30
SMST 12/75 18/57 - 7/36 X -~
THOC 1/50 4/35 5/100 5/72 2/20
TITRU 20/100 28/78 5/75 6/54 7/10
TRCA3 4/50 177 8/100 1/9 1/10
TRLAZ2 2/50 3/57 - - -
VASI - - 3/18 - -
VECA 1/12

VIOLA 37100 4785 3/81 2763 1/40




APPENDIX C. Mean canopy coverage and constancy* of principal species

SPECIES
CODE PLANT ASSOCIATION OR PLANT COMMUNITY TYPE
PICO(ABGR)/
ABGR/ACGL ABGR/CLUN ABGR/LIBO2 VAME-LIBO2 ABGR/VAME

N=8 N=19 N=39 N=b N=11
Trees
ABGR 42/100 57/100 46/100 7/100 31/100
ABLA2 - 1/5 7/25 - 11/54
Juoc - - - - -
LAOC 10/62 12/78 13/64 12/50 11/72
PIEN 18750 10/68 15/61 7/25 19/36
PIAL - - - - -
PICC - - 8/38 . 50/100 4/27
PIMO 20/12 26/5 9/12 - -
PIPO . 8712 5/5 4712 - 22/27
POTR2 - - - - -
PSME 17/62 16/47 10/69 3/25 9/63
Shrubs
ACGL 10/100 2/21 4717 - 1/9
ALRU - - - - -
ALSI 1/12 1/3 4/5 - -
ARNE - - 8/10 3/75 1/9
ARTRV - - - - -
BERE - 2/10 2/25 2/50 1/9
CELE - - - - 1/9
CHME - 1/36 - - -
CHUM 2/50 2/57 3/82 11/75 3/81
CHVI - - - - -
COST 1712 - 2/2 - -
HODI 1/25 - 2/5 - -
LIBO2 6/50 8/52 12/100 7/100 -
LOIN 7/37 1/5 1/10 - ~
LouT2 1/25 1/5 3/5 - -
MEFE - - - - -
PAMY 3/62 1/36 2/46 2/75 2/54
PHLE2 2/12 1/10 172 - -
PHMA 12712 1/5 277 - -
PRUNU - - - - -
PUTR - - - - -
RICE - 1/10 3/2 - -
RILA 2/37 3/31 2/10 - -
RIMO - - - - 1/9
RIVI 2/25 2/5 3/7 - 1/9
ROSA - R - - - -
ROGY 4/87 2/78 4/64 1725 1/36
RUPA 5/62 1/15 3/12 - 1/9
SASC - 1/5 4/5 3/25 2/18
$0SI 1/25 2/31 2/5 - -
SPBE 6/12 1/15 6/33 - 4727
SYAL . 7/37 3/42 4723 2/25 2/27
BYOR - - - - -
TABR 1/12 1/15 2/7 - -
VAME 7/100 9/89 19/89 32/100 36/100
VASC - 6/5 18/30 15/75 16,27
Grasses & Grasslike
AGSP - - - - -
BRCA 2/12 - - - -
BRVU 2/87 2/89 3/41 1725 1/9
CARU 5/25 2/15 5725 48775 9/36
CACO 1712 1/5 3/35 3/50 1/36
CAGE 3/37 2/21 5728 3/50 4745
CARO - 1/15 1/7 - 2/9
ELGL - - - - -
FEID - - - - -
FEOC 3/12 1/15 2/15 1/25 2/18
KOCR - - - - -
PONE - - - - -

POSA3 - - - - -



APPENDIX C. (continued)

SPECIES
CODE PLANT ASSOCIATION OR PLANT COMMUNITY TYPE
PICO(ABGR)/
ABGR/ACGL ABGR/CLUN ABGR/LIBO2 VAME-LIBO2 ABGR/VAME

SIHY - - - - -
STOC 2725 - 1/2 - -
Forbs
ACMIL 1/25 - 2/2 - 1/9
ACCO 1/12 - - - -
ACRU 3/37 1/5 1/5 - 3/9
ADBI 4/50 5/78 2/20 - 11/18
AGGL - - - - -
ANPL 2/75 3/57 - 2/46 3/50 2/27
ANRO - - - - 1/16
ANST - - - - -
AQFO 1/25 2/10 1/2 - -
ARENA - - - - -
ARMA3 1725 3731 2/7 - 1/18
ARCO 6/100 7/52 7/48 3/50 11/72
ASCA3 1712 - - - -
ASCO 1/37 - 6/7 - 2/9
ATFI 1/25 - - - -
BASA - - - - B
CLUN 4/75 57100 3/10 - 1/9
CREPI - - - - -
DIHO 9/50 2/10 - - -
DITR 2/37 5/31 2/5 - 3/9

" EPAN 1/12 - 1/2 - -
EREA - - - - -
ERFL - - - - -
ERHE - - - - -
ERLA - - - - -
ERGR - - 7/12 - -
FRVEC 2/75 3/42 2743 - 2/18
FRVIP 1/25 - 1/10 3/25 -
GALIU 3/87 3/84 1/25 1/25 1/9
GEYL - - - - -
GETR - - - 1-25 -
GOOB 2737 1747 1/53 - 3/45
GYDR - 1/5 3/5 - -
HIAL2 - - - - -
HIAL 2/50 2/68 ©2/48 1/50 2/36
HYCA - - - - -
LICA3 - - - - -
LOMAT - - - - -
LUAR3 - 4710 2/5 - 3/9
LUCA - - 3/2 - -
MIST2 9/62 2/89 3/53 3/25 2/54
OSCH 3762 2/84 2728 - 1/9
PERA 1/12 1/5 2/7 - -
PENST 5/12 - ‘ - - -
PHLOX - - o - -
POPUC 1/12 2/36 1/5 - 1/9
POPH - - - - -
POMU 1/12 1/5 - - -
PTAQ 2/37 2/21 - - -
PYAS 2/37 1/26 2/28 - 1/9
PYSE 2/62 2/68 2/64 2/50 3/54
SENEC - - - - -
SMILA 3762 3/73 4725 1/25 2/9
SMST 20/12 7/15 5/2 - -
THOC 4787 5/52 3/41 1725 3/18
TITRY 5/37 3/63 2/12 - 1/9
TRCA3 - 1/26 2/12 - 1/9
TRLAZ - 2/5 3/5 - -
VASI - 1/5 b/2 - -
VECA - - - - -
VIOLA 2/75 2/68 2/48 3/50 2/27

* Numher to the left af clash (/) is % canonv coverave. to the richt is % constancv.



APPENDIX C. Mean canopy coverage and constancy* of principal species

SPECIES
CODE PLANT ASSOCIATION OR PLANT COMMUNITY TYPE
PICO(ABGR)/ ABGR/VASC~ PICO(ABGR)/
VAME/CARU LIBO2 ABGR/VASC VASC/CARU ABGR/SPBE

N=b N=14 N=13 N=16 N=9
Trees
ABGR 8/50 41/100 31/100 7/56 22/100
ABLA2 - 4/28 7 1/18 -
Juoc - - - - -
LAOC 3/66 8/85 10/84 3/62 14/44
PIEN - 25/50 3/7 4/25 -
PIAL - 177 - - -
PICO 46/100 3/78 5/84 48/100 /11
PIMO - 25/7 - - -
PIPO 2/33 2/14 8/61 - 23777
POTR2 - - - - -
PSME 8/50 9/71 15/76 2/18 26/100
Shrubs
ACGL - 1/7 - - 1/11
ALRU - - - - -
ALSI - - - - -
ARNE 1/50 7/42 6/76 5/37 8/33
ARTRV - - - - -
BERE 3/16 1/28 1/38 2/25 1/33
CELE - - - - -
CHME - - - - 1/11
CHUM 4/50 &6/71 5/61 6/50 2/55
CHVI - - - - -
COsT - - - - -
HODI - - - - 8/11
LIBO2 - 7/100 - 3725 1/11
LOIN - - - 1/6 -
LOUT2 - - - - -
MEFE - - - - -
PAMY 3/83 2/57 2/61 3/50 2/44
PHLE2 - - - - -
PHMA - - - - -
PRUNU - - - - -
PUTR . - - - - -
RICE - - - - 1711
RILA - 3/14 2/15 1/6 -
RIMO . - - - - -
RIVI - - - - -
ROSA - - - - -
ROGY - 2/14 2/15 1/25 4/hh
RUPA - 1/14 - - -
SASC 2/33 177 2/23 1/6 2/55
S081 - - - - -
SPBE 5/50 2/21 8/46 3/18 107100
SYAL 1/16 - 1/30 - G/ 4k
SYOR - - - - -
TABR - - - - -
VAME 36/100 3/42 2/38 5/31 6/44
VASC 16/66 18/100 27/100 45/100 2/22
Grasses & Grasslike
AGSP - - - - -
BRCA - - 1/7 - -
BRVU - 1/28 277 - 3/22
CARU 25/100 18/71 19/84 23787 38/100
CACO 6/66 2/85 4/53 2/43 5/33
CAGE 2/33 4742 5/61 5/50 7/66
CARO - 10/7 - - /11
BLGL - - - - -
FEID - - - - -
FECC 1/16 2/28 2/15 2712 1/11
KOCR - - - - -
PONE - - 1/7 - 1/11

POSA3 - - - -



APPENDIX C.

{continued)

SPECIES
CODE

PLANT ASSOCIATION OR PLANT COMMUNITY TYPE

SIHY
STOC

Forbs

ACMIL
ACCO
ACRU
ADBIL
AGGL
ANPI
ANRO
ANST
AQFO
ARENA
ARMA3
ARCO
ASCA3
ASCO
ATF1
BASA
CLUN
CREPIL
DIHO
DITR
EPAN
EREA
ERFL
ERHE
ERLA
ERGR
FRVEC
FRVIP
GALIU
GEVI
GETR
GOOB
GYDR
HIALZ2
HIAL
HYCA
LICA3
LOMAT
LUAR3
LucA
MIST2
OSCH
PERA
PENST
PHLOX
POPUC
POPH
POMU
PTAQ
PYAS
PYSE
SENEC
SMILA
SMST
THOC
TITRU
TRCA3
TRLAZ
VASI
VECA
VIOLA

PICO(ABGR)/
VAME/CARU

ABGR/VASC-
LIBO2

ABGR/VASC

PICO({ABGR)/
VASC/CARU

ABGR/SPBE




APPENDIX C. Mean canopy coverage and constancy* of principal species

SPECIES
CODE PLANT ASSOCIATION OR PLANT COMMUNITY TYPE
PICO(ABGR)/
ABGR/CARU CARU ABGR/ARCO ABGR/CAGE ABGR/BRVU

N=26 N=5 N=10 N=10 N=h
Trees
ABGR 217100 6/60 48/100 41/100 43/100
ABLAZ - - - - 2/25
Juoc 1/7 - 1/10 - -
LADC 8/46 2/40 1/20 3/20 10/75
PIEN - - - - 7/50
PIAL - - - - -
PICO 13719 737100 1/10 9720 -
PIMO - - - - -
PIPO 30/96 4 /40 21/90 18/70 1/25
POTR2 - - - - -
PSME 11/84 4/40 20/100 11/90 9/75
Shrubs
ACGL - - - - 3/25
ALRU - - - - -
ALSI - - - - -
ARNE 4/19 - 15/10 7/10 -
ARTRV - - - - -
BERE 2/50 - 1/50 3/30- -
CELE - - - 2/10 -
CHME - - - - -
CHUM 3/15 1/20 4/10 3/40 -
CHVI - - - - -
COST - - - - -
HODI - - - Co.- 1725
LIBO2 - - - - -
LOIN 1/3 - - - -
LouT2 - - - - -
MEFE - - - - -
PAMY 2/15 1/20 - ‘ 3/10 1/50
PHLE2 - - - - -
PHMA - - - - -
PRUNU - - 1710 2/20 -
PUTR 1/3 - - - -
RICE - - 1/10 1/10 1/25
RILA - - 1/10 1710 1/75
RIMO - - - - -
RIVI 3/3 - 1/10 - 7/25%
ROSA - - - : - -
ROGY 2/19 - - 1/30 -
RUPA 1/3 - - - -
SASC - - - 1/10 -
8081 - - - - -
SPBE 2/7 - - - -
SYAL 1/42 1/20 1/30 3/60 1/2%
SYOR - - - - -
TABR - - - - -
VAME 5/3 3/20 - - 3/25
VASC 5/7 2/20 1/10 - 1/50
Grasses &k Grasslike
AGSP - - - - -
BRCA - - - 2/10 -
BRVU 1/15 1/20 3/30 1710 21/100
CARU 38/100 347100 4/80 3/70 20/25
CACO 3719 - 2/20 - -
CAGE 13/92 2/60 11/100 25/100 4775
CARO 2/7 2/40 2/30 1/10 4/25
ELGL 1/3 - - ~ -
FEID - - - - -
FEOC 1/26 1720 1/30 1/10 1/50
KOCR /7 - - - -
PONE 1/23 - - 4710 -

POKAR



APPENDIX C. {continued)

SPECIES
CODE PLANT ASSOCIATION OR PLANT COMMUNITY TYPE

PICO(ABGR)/
ABGR/CARU CARU ABGR/ARCO ABGR/CAGE ABGR/BRVU

SIHY 1/3 - - -
STOC 2/11 - 1/10 1720 -

Forbs

ACMIL 2/61 2/60 1/30 2/30 1/25
ACCO - - - - -
ACRU - - - - -
ADBI 1/3 - -
AGGL 1/11 - 1/10
ANPI - -
ANRO 1/11 - 1/10 - -
ANST - - -
AQFO - - 3/20 - 1/75
ARENA - - - -
ARMA3 1/3 - 3720 4/50 -
ARCO 7/57 3/80 25/100 2740 4775
ASCA3 - - -
ASCO - - - - -
ATFL -
BASA 1/3 - - -
CLUN - - - -
CREPI 1/3 - - 1/10
DIHO - -
DITR - - -
EPAN 1723 - 1/10 1/10 -
EREA - - -

ERFL - - - - -
ERHE 7/3 - - -
ERLA - - - 1/10 -
ERGR - - - - -
FRVEC 2/38 3/60 3/70 3/30 3/75
FRVIP 3/30 2/60 1/10 3/10 2/50
GALIV 1/19 - 1/30 1/10 5775
GEVI 1/11
GETR -
GOOB 1/3
GYDR - - -
HIAL2 3/53 1/20 1/40 2/20 -
HIAL 2/57 1/80 2/50 2/50 2/75
HYCA - - - 1/10 -
LICA3 - - - - -
LOMAT - -
LUAR3 4/23 4/50 8/20 -
LUCA 4/46 3/40 4760 3/30
MIST2 177 -

OSCH 1/23 1/40 3/50 4/20 4775
PERA - - - -

PENST 1/3 - 1710 2/20 -
PHLOX - - - - -
POPUC - ‘ - - - 11/50
POPH - - - - -
POMU - - - - -
PTAQ - - - - -
PYAS - - - -
PYSE 1/11 - 2/30 2/30 2/75
SENEC - - - - -
SMILA 1/7 - 1/10 2/20 2/50
SMST - - - -
THOC /7 - 6/20 1/10 1/25
TITRU - - - -
TRCA3 - - - 1/10 -
TRLA2 - - - . -

VASI - - 1/10 - -
VECA - - - - -
VIOLA 1/15 1/20 2/10 1/20 1/50




APPENDIX C.

Mean canopy coverage and constancy* of principal species

SPECIES
CODE PLANT ASSOCIATION OR PLANT COMMUNITY TYPE
PICO/CARU PSME/PHMA PSME/HODI PBME/SYAL PSME/VAME
N=8 N=19 N=8 N=29 N=5

Trees
ABGR 1/37 1/15 3/25 1720 4/20
ABLAZ 1/12 - - - -
Juoc - - - 2/24 -
LAOC 6/12 8/26 14/25 8/13 5/40
PIEN - - - - -
PIAL - - - - -
PicC 61/100 - - 8/6 -
PIMO - - - - -
PIPO 5/12 16/57 237100 22/96 17/100
POTR2 - - 2/25 - ~
PSME 3/25 37/100 30/100 36/100 27/100
Shrubs
ACGL - 5/26 4/62 - -
ALRU - - - - -
ALSI - 1/5 - 1/3 -
ARNE 8/25 - - 5/17 4740
ARTRV - - - - -
BERE 2/25 2/42 2/37 3/72 3720
CELE - - - 5/3 1/20
CHME - - - - -
CHUM i/12 - - - -
CHVI - - - - -
COST - 2/5 2/12 - -
HODI - 5/42 287100 3/27 -
LIBO2 1712 1/5 - 1/3 -
LOIN - - 2/12 - -
LouT2 - - - - -
MEFE - - - - -
PAMY - - - - 2/20
PHLEZ - - 3725 3/6 -
PHMA - 46,7100 4750 - -
PRUNU - 5/26 - 3/17 -
PUTR - - - 1/3 -
RICE - - - 1/31 -
RILA - - - 173 -
RIMO - - - - -
RIVI - - 3/12 - -
ROSA - - 3/12 4/6 -
ROGY - 5/73 2/62 2/65 1/100
RUPA - - 3712 - -
SASC 1/12 4/26 3/12 - 1/20
S081 - 1/5 - - -
SPBE 1712 5/73 1/75 7/62 3/100
SYAL 3/25 13/94 29/100 28/100 20720
SYOR - 2/15 5/12 12710 -
TABR - - - - -
VAME 2/12 2/10 5/12 - 36/100
VASC 30/50 - - - -
Grasses & Grasslike
AGSP - 3721 1712 8/6 -
BRCA - 5/31 1/12 9/13 -
BRVU 1/12 2/21° 2/75 3/3 -
CARU ~25/100 16/89 7/50 13/55 357100
CACO 2/25 2/21 - 3/6 2/60
CAGE 18/62 11/100 9/62 21/79 4/100
CARO 2/37 - - 3/6 -
ELGL - 2/10 1/37 &6/41 -
FEID - - - 1/10 -
FEOC 1/25 2/21 2/62 3/24 1720
KOCR - - @ - - -
PONE 3/12 4721 1/12 2/17 -
POSA3 - - - 2/6 -




APPENDIX C. (continued)

SPECIES
CODE PLANT ASSOCIATION OR PLANT COMMUNITY TYPE
PICO/CARU PSME/PHMA PSME/HOD1 PSME/SYAL PSME/VAME
SIHY - - - 1/3 -
STOC - 2/15 2/25 3727 1720
Forbs
ACMIL 1/62 2/52 2/25 2/79 1/20
ACCO - - - - -
ACRU - - - - -
ADBI - - 5712 - -
AGGL - 1/5 - 1/10 -
ANPI - 2/26 3/75 2/10 -
ANRO 1737 - - 1/6 -
ANST i/12 - - 1710 -
AQFO - 2/5 1712 2/17 -
ARENA - - - - -
ARMA3 - 2/5 2/50 6/10 -
ARCO 3/37 6/63 6/50 5762 7/20
ASCA3 - - 1/12 - -
ASCO 2/12 4715 - 5/20 -
ATFI - - - - -
BASA . - 1/5 - 1717 -
CLUN . - - 6/12 1/6 -
CREPIL - 1/5 1/12 2/3 -
DIHO - - 25712 - -
DITR - 6/10 2/12 2/3 -
EPAN 1/75 10/5 - 2/6 -
EREA - - - 1/6 -
ERFL - - - - -
ERHE - 1/5 - 5/3 -
ERLA - - - - -
ERGR - 2/21 ~ 4/13 -
FRVEC 2/62 2/68 2/62 3/55 3/20
FRVIP 3/75 3721 2/25 3/55 2/40
GALIU - 2/31 1/50 2/27 -
GEVI 1712 1/10 - 2/17 -
GETR 1712 3/10 - 1713 : -
GOOB - - 1/12 - 2/20
GYDR - - - - -
HIAL2 - 2/10 - 1/34 1/20
HIAL - 2721 2/50 2/6 2/60
HYCA - - - 1/3 -
LICA3 - - - - -
LOMAT - 2/5 - 1/6 -
LUAR3 11/37 - - 2/6 -
LUCA 4/25 2/15 - 5/34 1/60
MIST2 1/12 4/36 1712 1/6 1/20
OSCH 1/12 2721 1/50 1713 -
PERA - - - - -
PENST - 1/5 - 1/6 -
PHLOX - - - - -
POPUC - - - - -
POPH - - - - -
POMU - - 4/25 - -
PTAQ - - 3/62 - 20/20
PYAS - - - - -
PYSE 1712 - 1712 - -
SENEC - 7/5 - 173 -
SMILA - 2/36 12712 1717 -
SMST - - 30/12 - -
THOC 1/37 1710 3/12 3/27 -
TITRU - - - - -
TRCA3 - - - - -
TRLAZ - - 5/12 - -
VASI - - - 173 -
VECA - - - 1/10

VIOLA 2/87 3/10 1/50 3/17 1/20




APPENDIX C. Mean canopy coverage and constancy* of principal specles

SPECIES
CODE PLANT ASSOCIATION OR PLANT COMMUNITY TYPE
PSME/SYOR PSME/CARU PSME/CAGE PIPC/SYAL PIPQ/SYOR
N=4 N=24 N=7 N=16 N=10
Trees
ABGR - 2/37 ! ’ 3/28 1712 -
ABLAZ - - - - -
Juoc 2/50 1/16 - 3/25 4/80
LAOC - 3/16 6/14 3/6 -
PIEN - - - - -
PIAL - - - - -
PICO . - 478 - - -
PIMO - - - - -
PIPO 18/75 34/95 30/100 35/100 39/100
POTR2 - - - - -
PSME 23/100 27/100 36/100 2737 -
Shirubs
ACgL, - - - - -
ALRU - - - - -
ALSI ~ - - - -
ARNE - 7/16 2/14 1/6 -
ARTRV - - - 1/6 1/10
BERE 5/75 2/66 2/t 2/37 -
CELE - 2720 2/14 - 3/50
CHME - - - - -
CHUM ~ - - - -
CHVI - - - 1/18 1/10
COST - - - - -
HODY 2/25 - - 5/18 -
LIBO2 - - - - -
LOIN - - - - -
LOUT2 - - - - -
MEFE - - - - -
PAMY 1/50 1/16 - - -
PHLE2 - - - - -
PHMA - - - 1/6 -
PRUNU 12,75 - 1/14 1/12 2/20
PUTR - 2/8 - 7/6 1720
RICE 3/75 1/4 4/28 6/25 4740
RILA - 1/4 - - -
RIMO - - - - -
RIVI 2/25 - - - -
ROSA - - - 6/56 -
ROGY 3725 2/41 1/62 - -
RUPA - - - - -
SASC - 1/8 - 1/6 -
S0S1 - - - - -
SPBE - 2/33 2/42 8/50 -
SYAL - 2/70 2742 32/100 1/10
SYOR 20/100 3/4 - 15/6 22/100
TABR - - - - -
VAME - - - 3/6 -
VASC - 1/4 - - -

Grasses & Grasslike

AGSP - - - 20/6 15/20
BRCA 1/25 1/4 1/14 4737 2/50
BRVU - - - 5/6 -
CARU 17775 427100 2/62 27756 50720
CACO - 4733 4728 1/6 -
CAGE 26775 14795 347100 13793 30/100
CARO 2/25 3/8 5/28 - 1/10
ELGL - 1/4 - 5/37 -
FEID 5725 - 6/14 10/25 10/30
FEOC 1725 1/29 3/28 4712 -
KOCR - 1/8 - 776 3710
PONE 10/25 2729 4/ 5731 1/30
POSA3 5/25 - - 4712 3710




APPENDIX C. (continued)

SPECIES
CODE PLANT ASSOCIATION OR PLANT COMMUNITY TYPE
PSME/SYOR PSME/CARU PSME/CAGE PIPO/SYAL PIPO/SYOR

SIHY 11/50 1/12 - - 1/30
STOC 3/25 1/12 - 3/25 1/50
Forbs

ACMIL 1/50 2/66 2/57 2/68 h/50
ACCO - - - - -
ACRU - - - - =
ADBI - - - - -
AGGL - 1/8 - 2/18 -
ANPL - - - 3/6 -
ANRO - 1/12 - 1/6 3/10
ANST - - 2/28 1/6 1/10
AQFO - 1/4 - 1/6 3/10
ARENA - - - - -
ARMA3 - - 1/4 - 10/6 -
ARCO 8/75 7/75 5/57 7/43 5/20
ASCA3 - - - - -
ASCO - - - - 1/10
ATFI - - - - -
BASA - 1/4 - - 1/20
CLUN - - - - -
CREPIL - 1/12 - - 2710
DIBO - - - - -
DITR - 2/h - - -
EPAN - 1/8 - 1/12 -
EREA - 1/8 - 2/12 3720
ERFL - - - - -
ERHE - - 1/14 3/6 6/20
ERLA - - - - -
ERGR - 1/4 2/14 2/12 -
FRYEC 6/75 2/20 - 2/18 7/20
FRVIP 4775 2/81 3/57 2/31 3720
GALIU - - - 1725 -
GEVI - 2/8 - 2737 -
GETR - 1/12 1/28 2/25 1/10
GOOB - - - - -
GYDR - - - - -
HIAL2 2/50 2/62 1/14 . 1/25 3720
HIAL - 2/45 2/28 1/12 -
HYCA - - - 176 5/10
LICA3 - - - - -
LOMAT - - - 2/18 -
LUAR3 - 178 5/14 - -
LUCA 10/50 4/58 3/42 2/37 3/20
MIST2 - 1/4 - - -
0SCH 1/25 2/20 - 1718 1/10
PERA 2/25 - - - -
PENST 15/25 1/4 1/42 2/6 -
PHLOX - 1/4 - - -
POPUC - - - - -
POPH - - - - -
POMU - - - - -
PTAQ - - - - -
PYAS - 1/4 1714 3/6 -
PYSE - 1/8 - - -
SENEC - 1/8 1/14 1/12 1/10
SMILA 2/50 1/16 1/14 1/6 -
SMST - - - - -
THOC 3725 174 - 1/6 7/30
TITRU - 3/4 - - -
TRCA3 - - - - S -
TRLAZ - - - - -
VASI - - - - -
VECA - - - 1/18 -
VIOLA - 2/4 - 3/18 -

2. Numhawr +n tha laft nf alach /) {a ¥ rananv cavavaos  tn the rioht ic Y ronstanav.



AP#ENDIX C. Mean canopy coverage and constancy® of principal species

SPECIES
CODE PLANT ASSOCIATION OR PLANT COMMUNITY TYPE
PIPO/CELE/ PIPO/CELE/ PIPO/CELE/
PIPO/CARU PIPO/CAGE CAGE PONE FEID~AGSP

N=16 N=17 N=8 N=7 N=5
Trees
ABGR 1/18 3/11 1/12 - -
ABLA2 - - - - -
Juoc 2/25 4/47 2/87 13/71 16/40
LAOC 1/6 - - - -
PIEN - - - - -
PIAL - - - - -
PICO - - - - -
PIMO - - - - -
PIPO 457100 39/100 37/100 36/100 16/100
POTR2 - - - - -
PSME 2/56 3747 2/37 - 2/60
Shrubs
ACGL - - - - -
ALRU - . - - - -
ALSI - - - - -
ARNE 28/12 : 2/17 3/12 - -
ARTRV 176 1/5 1/12 1/14 7/60
BERE 2/37 2/70 2/87 1/14 1/20
CELE - 3/17 18/100 17/100 16/100
CHME - - - - -
CHUM - 1/5 - - -
CHVI 1712 1/11 - - 1/60
cosT - - - - . -
HODI - - - - -
LiBO2 - - - - -
LOIN - - - - -
LouT2 - - - - -
MEFE - - - - -
PAMY - - - - -
PHLE2 - - - - -
PHMA - - - - ~
PRUNU - 20/5 1/12 - ~
PUTR 2/18 2/41 3/50 9/100 3/40
RICE - 3/29 1/37 1/14 2/20
RILA - - - - -
RIMO - - - - “
RIVI 1/6 1/5 - T 1/20
ROSA 2/37 - - - ~
ROGY - - - - -
RUPA - - - - .
SASC - - 1/12 - -
$0S1 - - - - -
SPBE 3/43 2/5 7/12 - -
SYAL 1/50 2/64 5737 - 1/60
SYOR 1/6 1/11 - - -
TABR - - - - -
VAME - - - - -
VASC - - - - -
Grasses & Grasslike
AGSP - 13/41 1/12 - 13/100
BRCA /12 1/23 1/25 - 1720
BRVU 1/6 - - - -
CARU 38/100 3/35 4/25 - -
CACO 3/37 - - - -
CAGE 20/87 32/100 32/100 - 2/40
CARO 3/31 1/2%9 - 6/100 2/20
ELGL - 2/11 - - -
FEID 1/12 25735 i/12 2/57 24/80
FEOC 2725 3/5 i/12 - -
KOCR 4712 5/47 2/25 - 4/20
PONE 2/56 4770 2/62 127100 9/20

POSA3 1/12 2/23 - 2/14 13/100



APPENDIX C. (continued)

SPECIES .
CODE PLANT ASSOCIATION OR PLART COMMUNITY TYPE
PIPO/CELE/ PIPO/CELE/ PIPO/CELE/
PIPO/CARU PIPO/CAGE CAGE PONE FEID-~AGSP

SIHY 1/6 2/35 1/37 2/71 3/60
STOC 3/25 1/29 2/37 1/71 -
Forbs

ACMIL 3/81 2/76 2/62 1/14 2/80
ACCO - - - - -
ACRU - - - - -
ADBI - - - - -
AGGL 1/18 1/23 2/37 1/14 2/60
ANPI - - - - . -
ARRO 2/31 2/29 - - -
ANST - 1729 2/50 2/28 3/20
AQFO - - - - -
ARENA - - - - -
ARMA3 - 1/5 1/12 - -
ARCO 12/56 10/29 2/37 1/14 2/20
ASCA3 - - - ) - -
ASCO - 1/5 - - -
ATFI - - - - -
BASA 1/12 3/29 - - 2/40
CLUN - - - - -
CREPI 1/6 32/17 - - 2/20
DIHO - - - - -
DITR - - - - -
EPAN 1/6 1/11 10/12 - -
EREA - 2/35 2/37 - 10/20
ERFL - - - - T
ERHE - 1/5 - - 2/60
ERLA - 2/5 - - -
ERGR - 1/5 - - -
FRVEC 6/25 2/23 1/12 - ’ -
FRVIP 2/62 2/41 2/25 - -
GALIU 2/6 1/5 - - -
GEVI 1725 1729 - - -
GETR 1/25 1/35 - - -
GOOB - - - - -
GYDR - - - - -
HIAL2 2/62 1/52 2/37 1/42 -
HIAL 2/18 2/11 - - -
HYCA - 3/5 - 2/85 -
LICA3 - - - - -
LOMAT - 1/11 - 1/71 1720
LUAR3 - - - - -
LUCA 3/56 4/41 - 2/28 3/20
MISTZ - - - - -
OSCH 1/18 - - - -
PERA - - - - -
PENRST 1712 3/5 1712 - 2/40
PHLOX - 1/11 3712 1/14 2/40
POPUC - - - - -
POPH - - - - -
POMU - - - - -
PTAQ - - - - -
PYAS - - - -
PYSE - - - -
SENEC - 1/37 3/100 3/20
SMILA - - - -
SMST - - - - -
THOC 1/6 - - - -
TITRU - - - - -
TRCA3 - - - - -
TRLAZ - - : - - -
VASI - - - - -
VECA - - -

VIOLA 1/6 1/5 - - .




APPENDIX C.

Mean canopy coverage and constancy* of principal species

SPECIES
CODE

PLANT ASSOCIATION OR PLANT COMMUNITY TYPE

Trees

ABGR
ABLAZ
Juoe
LAGC
PIEN
PIAL
PICO
PIMO
PIPO
POTR2
PSME

Shrubs

ACGL
ALRU
ALSI
ARNE
ARTRV
BERE
CELE
CHME
CHUM
CHVI
cosT
HODI
LIBO2
LOIN
LOUT2
MEFE
PAMY
PHLE2
PHMA
PRUNU
PUTR
RICE
RILA
RIMO
RIVI.
ROSA
ROGY
RUPA
SASC
S0S1
SPBE
SYAL
SYOR
TABR
VAME
VASC

PIPO/PUTR/
CAGE
N=6

PIPO/PUTR/

CARO
N=7

PIPO/PUTR/
FEID-AGSP
N=3

PIPG/ARTRV/
FEID-AGSP

N=6 N=16

PIPO/FEID

PIPO/AGSP
N=12

427100

3/16

Grasses & Grasslike

AGSP
BRCA
BRVU
CARU
CACO
CAGE
CARO
ELGL
FEID
FEOC
KOCR
PONE
POSA3

1/16
2/33
37/100
1/66

1/16
2/33
1/16

£2/100

14/100

1/28

2/42

3/14

10/100

1742
1/85

4771
2/85

12/100

2/66
2/66

1/33
3766

18/66

6/33
1/33
22/100
2/66

4766
1/66

17/100 29/100

- 3/12

7/83 9/75
- 2/12

- 2/31

- 4/50
15/16 2763
9/100 297100
- 2743
20/16 5743
11783 4756

207100

2/16

30/100

3/8
5/50
4/8

4766
5/16
15725
6/83



APPENDIX C. (continued)

SPECIES .
CODE PLANT ASSOCIATION OR PLANT COMMUNITY TYPE

PIPO/PUTR/ PIPO/PUTR/  PIPO/PUTR/  PIPO/ARTRV/
CAGE CARO FEID-AGSP FEID-AGSP PIPO/FEID = PIPG/AGSP

SIHY 1/50 4/100 1/66 5/33 2/56 2/25
STOC 1/33 17100 1/33 - 2/25 3/8

Forbs

ACMIL 2/83 1/100 2/100 3766 3/93 4,75
ACCO - . - .

ACRU - - - - - -
ADBI - - - -
AGGL 1/16 1728 - 3/16 1/37 1/8
ANPI - - - - - -
ANRO 1/16 2/28 2/66 - - 2/16
ANST 1/50 2/71 2/33 2/66 2/25 4/16
AQFO - - - - -

ARENA -
ARMA3 -
ARCO - 1/16
ASCA3 -
ASCO - - - - - .
ATFI - - - - -
BASA 2/33 - 1/33 1/16 1/12 2/25
CLUN - - - - -
CREP1 - - - - 1/43 1/16
DIHO - - - - - -
DITR -
EPAN 1/33 - - -
EREA - 1/14 5/66 7/16 2/37 - 2/33
ERFL - - - -
ERHE -
ERLA 6/33 1/57
ERGR -

FRVEC 1/33 - -
FRVIP 1/16 - 1/42 1/33 - 1/18 -
GALIU - - - -

GEVI - - -
GETR - - 1733 - 3/37 3/8
GOOB - - -

GYDR - - - - - -
HIAL2 2/50 1/14 1/33 1/16 2/43 1741
HIAL - - - - -

HYCA - - - 3/16 1/6 -
LICA3 - - - - - -
LOMAT - - - 4750 1/25 3733
LUAR3 - - . - - -
LUCA 3/50 5/28 1/33 3/16 4737 10/33
MIST2 - - 1733 - - -
oSCH - - - - - -
PERA -
PENST 1/16
PHLOX -
POPUC - - - - - -
POPH - - - - - -
POMU - - - - - -
PTAQ - - - - - -
PYAS - - - - - -
PYSE - - - - - -
SENEC 1733 1/71 1/33 3783 1718 2/8
SMILA - -

SMST - - - - - -
THOC - - - - - -
TITRU - - - - - -
TRCA3 - - - - - -
TRLA2 - - - - - -
VASI - - - - - -
VECA - - - -
VIOLA - - - 2/16 - -




APPENDIX C. Mean canopy coverage and constancy* of principal species

SPECIES
CODE PLANT ASSOCIATION OR PLANT COMMUNITY TYPE
JUQC/PUTR/ JUOC/FEID- CELE/FEID-
FEID-AGSP AGSP PHMA-SYAL AGSP
N=4 N=7 N=5 N=4
Trees
JUoC 11/100 18/100 - 3/25
PIPO 5/25 2/57 3/40 2/75
PSME - - 1/40 1/25
Shrubs
ACGL - - 2/60 -
AMAL, - - 3/100 -
ARAR 7/50 1/14 - -
ARTRV 2/50 - = 3725
CELE 1/25 5/14 - 34/100
HODI - - 17/80 ~
PHLE2 - - 2/40 -
PHMA - - 517100 ~
PRUNU - - 22/40 -
PUTR 18/100 2/28 - -
RICE - 2/42 - -
ROSA - - 7/60 -
SASC - - 4740 -
SPBE - - 10/80 -
SYAL 1725 5/14 16/100 : 3/75

Grasees & Grasslike

AGSP 8/100 157100 117100 187100
BRCA 1/25% 1/14 - 1/50
BRTE 3/25 5/42 - 40/25
CAGE - - 8/60 4750
DAUN - 7/42 - -
FEID 25/100 26/85 2/20 12/50
KOCR 3/25 4/42 2720 6/50
PONE - 1/14 - 21775
POPR - - 5/20 7/25
POSA3 10/100 5/85 2/20 3/75
STOC - 1/14 - 3/50
Forbs

ACMIL 6/100 3/85 2/60 3/75
AGGL 1/50 - - 1/25
ANDI 1/50 /14 - 1725
BASA 1725 4757 3/20 -
BRODIL - 1/42 - -
CREPI 1/25 1/14 1/20 1/50
ERHE 5/25 4/28 - 2/75
GALIVU - 1/14 1/40 -
GEVI - - - 1725
GETR 1/50 6/28 1/40 -
LOMAT 1/75 1/57 - 2/25
LUCA 10/25 4/57 2/20 -
PHLOX 3/75 10/14 - -
POGL - - - 1/25
SELA2 - 2/14 7/20 8/50
SENEC 2/50 1/28 - 1/25
TRDU 1/50 1/14 - -

* Number to the left of slash (/) is % canopy coverage, to the right is % constancy.



APPENDIX C. Mean canopy coverage and constancy* of principal species

SPECIES
CODE PLANT ASSOCIATION OR PLANT COMMUNITY TYPE
. ARTRV/FEID- ARAR/FEID~-
ARTRV/CAGE AGSP AGSP ARAR/POSA3 ARRI/POSA3
N=13 N=15 N-17 N=4 N=23

Trees
ABGR 1/7 - - - -
Juoe 3/15 2/46 2/47 2/25 3/17
PIAL /7 - - - -
PIPC 2727 7/6 2/5 - 1/13
PSME 5/38 - - - -
Shrubs
ARTRV 18/100 16/100 - - -
ARAR - - 20/100 18/100 2/13
ARRI - - 1711 - 147100
CHVI - 1/86 - - s -
PUTR - 2/60 3/64 - 1/8
ROSA - 1733 - - -
SYAL 2/38 1/6 - - -
TECA = 1/33 - - -
Grasses & Grasslike
AGSP 2/15 18/86 17/76 2/50 4/30
BRCA 3/38 - .- 1/25 -
CAGE 40/100 - - 1/25 -
DAUN 177 - 2/47 1/25 3/65
FEID 20/7 21/93 16/76 2/75 . - 2/26
KOCR 2/23 5/93 1/52 - 3/4
POSA3 2/15 11/86 10/100 18/100 17/100
SIHY 1/15 2/80 1/41 1725 -
SIHYH - - 1/23 5/50 2/73
STOC 4/69 2/26 - - 2/17
Forbs
ACMIL 2/92 2/86 2/52 2/25 1/30
AGGL 1/7 1713 2/35 - 2/14
ALAC - 1/13 2/35 1/25 3/39
ANDI 1/7 - 1741 1/25 2/47
ANRO 3/15 2/40 2/11 - -
ARENA 7/46 - 1711 2/75 2/8
BASE - - 1/41 - 3/21
CREPIL 1723 1/60 1/29 - 1/4
ERBL - 1/6 2/41 2/50 1713
EREA 2/7 3/66 2/5 - -
ERFL 4776 - 1/5 - -
ERHE 6/23 4/93 2/17 1/25 2/26
ERUM - 1740 1/17 - 3/4
ERLA - 1/6 - - -
HALA /7 1/13 1/29 - . 2/26
GETR 1/7 1726 - - -
HIALZ 4/84 1/6 - - -
LOMAT 2/23 1/6 2/52 1725 4/56
LoGo - - - - 5/17
LUCA 14723 4/46 6/11 - 2/4
MITR - - 2/29 2/25 2/78
PENST 5/23 1/26 - 1/50 1/8
PHLOX 14/38 4/66 5/70 2/50 4/39
SELA2 - - 1/17 2/25 3/43
SID0 1/7 - 1723 - 2/39
TRMA - - 2/47 2/50 9/60

* Number to the left of slash (/) is % canopy coverage, to the right is 7 constancy.



APPENDIX C. Mean canopy coverage and constancy® of principal specles

SPECIES
CODE PLANT ASSCCIATION OR PLART COMMUNITY TYPE
PUTR/FEID- FEID

AGSP (subalpine) FEID-AGSP AGSP-POSA3 POSA3-DAUN

N=3 N=4 N=28 N=29 N=10
Trees
ABGR - - - - -
Juoc 2/66 - 1/7 4/6 -
PIAL - 2/25 - - -
PIPO 4/66 - 1/3 1/6 7720
PSME - - - 1/6 -
Shrubs
ARTRV 9/33 1/25 1/3 2/10 2/10
ARAR . 2/33 - 4/10 2/10 -
ARRI - - 3/14 - -
CHVI 1/33 - 1/10 1/6 -
PUTR 13/100 - 3/10 2/13 -
ROSA - - 1/3 1/3 -
SYAL - 1/25 3/14 : 3/24 -
TECA - - - - -
Grasses & Grasslike
AGSP 227100 6/50 17/89 29/100 5710
BRCA 3/33 - 1/10 1/10 -
CAGE 9/33 1725 - 4/10 . -
DAUN 7/66 - 2/17 4710 17/60
FEID 7/100 43/100 23/100 3/31 3/10
KOCR 2/66 2/25 5/42 6/31 1/10
POSA3 147100 10/75 12/82 10/96 17/100
SIHY 2/66 2/25 177 1/13 -
SIHYE - - - - 2/40
sToC - - - 6/6 5/20
Forbs
ACMIL 5/100 4/100 3/89 3/79 3/80
AGGL 1/33 - 2/25 1717 1/10
ALAC 1/33 - 1/7 1/13 3/20
ANDI - 3/25 3/25 2727 5/70
ANRO 2/66 1/25 1/14 - -
ARENA 2/66 2/25 1/7 1/3 5/10
BASE - 1725 4/28 2/24 6/50
CREPL 1/33 1/50 1/32 1/17 1/10
ERBL - 2725 1/21 1/3 -
EREA 5/66 3725 2/17 1/10 -
ERFL - 1/50 1/7 2/10 -
ERHE 1/33 13/50 8/53 5/55 3/10
ERUM - 1725 2/10 1/3 -
ERLA - 1/50 1/10 - -
HALA - - 1/14 1/6 -
GETR 1/33 15/50 4/25 - 2/10
HIALZ - - 1/10 2/6 -
LOMAT 1733 2/25 3/39 3/48 29/10
1060 - - 3/10 2/6 4770
LucA - 1/50 3721 4717 -
MITR - - 1/3 3/13 1/20
PENST 1/33 2/75 2/10 2/24 3/10
PHLOX 2/66 15/25 5/35 7/10 -
SELA2 1/33 2/50 3/25 2/27 2/50
SIDO - - 1/10 1/10 4740
TRMA - - 6/10 6/17 17/30

* Number to the left of slash (/) is 4 canopy coverage, to the right is % constancy.



('s21& op1

eseg) Xopur 8118 »

e e R —— e T B b &
- e -- - - - - e -- . e - - - e . s e - -~ |vap

- e IR - - - e === | -= IS gviay
.- - B e e R i B § ¢

- - T L e e N i B A/

- e R - - e == == == | -- |1s usay
- - B - - T N BT b T

- - ae e e e e em e e am e e - R T B -G

- - T - - -w == == == | -~ |IS NAId
- - R S b .- e T T B b

- e R - - S e B AL

- B T - - == == == == | == |IS OWId
- - S e e e e- e= 7y 14

- e s mmememem e e ee en e s - e -~ == == == | zeT |ves
e e L T B - - “= == == -~ les |IS 001d
- == T - - - ey -- 8y |-~ |d

- - R - - -~ - g6 ~-  GIT | - |vi®

- - B e B - - -~ g6 == 16 | -- |IS 00V1
- - L 98 9y g2 - 95 96 0s | -- |id

- - e T L €21 €61 06 8T 061  wel | <- |va®
e T s e R w18 6, 68 LIT 88 | -- }IS aWsd
€T 81 6z 8t sz oz T sT € w 1y 68 OL £z ¢ sz gy w8 Ly | 77 |Id ses

st 89 e . .9 06 €L 8w 6 48 .. T4T  OIT weT | €8 90T 08  6IT 18T . GET | -- |VED«

6% 29

18

<9

L9

9

1e

19

G9

0L

174

08

6

89 &l 8L €8

A

88

IS = 0dId

dSBY  dsav
-qrad -GId4 OHvD HOYD -aIdd  HANOd. HDVD

dSOV  (IEd /AHIMV /HI0d /410d /d1lad /F1H0 /ATED /HTED HOVD  OMvD. HOAS IVAS
/0dId /0did /0dId /0dId /0dId /041d /0dId /0dId /0dId /0dId /0did /0dld /0dld

dsSoHv

SHTHHS 0dId

HDVO DUVD  HAVA 'IVAS

/HNSd /WSd_/BNSd /NS /EWSd /HWSd

SHINIS dFWSd

{PoNUTIU0)) W18V, ALIALLONAOHd ISHH0d - U XIONdddV

IGQOH VWHI

Sd

A
/001d

H4S 001

EEFEEL

l

By



{“sak ogl = oseq) ¥epul °ILS »

e ee e ee =gy UL €9 R e ST N N 1+ o 92 ¢6 s 11T 06 |1d
wmme == == Lo gOT. wOZ 06T .- -- - =E mm o= s - == | e1 gt 4TI 8wz 99T  80f  LOZ|vED
- e= s == -- g0l 6L 8 - e e e s e Y} 99 g5 . 68 6. 48 96 |15 2vIe
89 06 9L 66 iy A 73 9g 0L 1543 201 #Z1 811 821 911 €4l - - - - - - ~= 1Id
092 R ord 867 881 261 212 £81 912 80¢ £82 6l¢ 9£2 6L £eve 862 - - - - - - -~ |vgD
o8 s, 18 811 s. I8 WL L Tor €8 %ot 11T 8ot Lol iz -- - - - . - -- |1s  ues
g9 == == == == €9 69 1L 611 %9 00T s. ot 61 == | - s 6% - 69 2118 |14
ecz -~ == ==  -- el @l1 o0Z sz 89 e v e €zy -~ | - 8.1 89T  -- z61  62¢  €6TlvaD
09 - -- == == cg8 88 18 %oT 10T ©00f 96 80T  LOT -- | - 9L 19 - £8 L8 10T|IS  NaT
B T ~ - 08 == mm - R - - e . - -= j14
A P 1 L2 T/ AN L B - U - o -- {van
L < | TS N - - . - -- |15  OMI
ee == gy == Qv Lf 8 19 e e e e s T - o€ o -- - - 28 |1d
ee == 241 == €T OwW1 20T 66T == <= mm  mE= - S 72 ST ST S - - ocz | vee
ew ==y == IL 99 19 EL T - -] 89 19 g9 - - -- ¢g |1s . 00T
€ -~ o7& -- e W &5 €S 921 8¢ - & W o1t - | - o¢ e - 99 0t - |1d
jot -~  z€1 -- . 60T 60T 291 Isl  lve . weT -- 2z 202 00 v} - (11 9tT - tet  wge  -- |vas
8 -- € -- 4L € G 88 11 9%  -- 90T ofT %21 -~ | ~- 99 g9 -- 8 %01 == |IS 20V
— 1¢ 09 - 9 v 1§ €6 ¥ 26 £8 -- 16 - - e - 9 - - . - -- |14
- gwt 8L 9% -€¢1 @91 LLT 2LY  Lwe e€e -~ QT - T I o1 == - - - -- |vap
-~ 6. 08 9YT 8L 8 1L 9 18 8L . -- Wit -- R B €L - - - - -~ }IS8  EWS
-~ g¢ zy T e -~ 8 6L T T -- — - - - —= |1 sxx
- B8 OS1 €TV 4L ~- 61T WZ == mm == e es B - - - - - |vaED.«
-~ 0@ LL 68 98 ~-= 9. EL B L T I - - - - -- <« |IS » 0dI

saT0ad

/208t Zo911 N0 £voSY
oAME ®BVO OHYD HE4S OSVA -DSVA HWYA ZOGTT NOIO /MAVL /MGVL TOOV CVOML -OWOJ MGXD| HOVD . OSVA EWVA HJEN ZOAIT N0 EVOML

\mam< /499y /4Dgv /4Bgv /H0dy. /UDEY /d98V

/4ody - /goav
SHTHES HDav

\mumc /epay /4pgy /9pgy /¥oav /yoEv

H16YE ALIAILONGO4d memcm.n a0 XTONAddY

Zviay /gviav /eviav

SATHHAS VI8V

yay /ZyI8V_/eviav /zviav




APPENDIX E. Forest Productivity Classes
CLASSES*
LOW MODERATE MOD. HIGH HIGH VERY HIGH
PIPO/CELE/ ABLA2 /MEFE ABLA2/TRCA3| ABLA2/CLUN ABGR/GYDR
PONE
ABLAZ /VAME ABLA2/LIBO2| ABGR/TRCA3 ABGR/POMU -
PIPO/CELE/ ASCA3
- FEID-AGSP ABLA2 /VASC ABGR/TABR- ABGR/TABR/
LIBO2 CLUN ABGR/CLUN
PIPO/PUTR/ ABLA2/CAGE
FEID-AGSP ABGR/LIBO2 ABGR/ACGL
ABGR/VASC ,
PIPO/FEID ABGR/VAME PSME/HODI
PICO/CARU
PIPO/AGSP ABGR/VASC-
PSME/PHMA LIBO2
PSME/SYAL | ABGR/BRVU
PSME/VAME ABGR/SPBE
PSME/CARU ABGR/CARU
PSME/CAGE ABGR/CAGE
PIPO/SYOR PIPO/SYAL
PIPO/CARU
PIPO/CAGE
PIPO/CELE/
CAGE
PIPO/PUTR/
CAGE
PIPO/PUTR/
CARO
PIPO/ARTRV/
FEID-AGSP

* LOW = <20 CU FT/AC/YR
MODERATE. = 20-50 CU FT/AC/YR
MOD. HIGH = 51-85 CU FI/AC/YR
HIGH - 86-120 CU FI/AC/YR



APPENDIX F. Cross Reference Listing of Plant Assoclations

Blue Mountain Classification

Blue-Ochoco Classification

{Hall 1973} (Johnson and Clausnitzer - 1981)
ABLA2-PIAL/CAGE ABLAZ/CAGE
POPH (Subalpine) ABLAZ-PIAL/POPH
ARTRY {Subalpine) ARTRV/CAGE

FEID (Subalpine)

FEID {Subalpine)

CAGE (Subalpine)

CAGE (Subalpine)}

ABLAZ/VASC

ABLA2/NVASC
ABLAZ/LIBO2

ABLAZ/VAME

ABLAZ/VAME
ABLA2/CLUN
ABLAZ2/TRCA3

ABGRNVASC

ABGR/VASC
ABGR/VASC-LIBO2

ABGR/VAME

ABGR/VAME
ABGR/LIBO2
ABGR/CLUN
ABGR/ACGL

ABGR/LIBO2

ABGR/LIBO2
ABGR/TRCA3
ABGR/TABR/LIBO2
ABGR/TABR/CLUN

PICO/VASC

PICO(ABLAR)/VASC
PICOABGR)/VASC/CARU

PICO/VAME

PICO(ABLAZ)/VAME
PICO(ABLAR)VAME/CARU
PICO(ABGR)/VAME
PICO(ABGR)/VAME/CARU
PICO(ABGR)/VAME-LIBO?2
PICO(ABGR)/CARU

PICONASC/CARU

PICO(ABGR)/VASC/CARU
PICO(ABGR)/CARU




Biue Mountain Classification

Blue-Ochoce Classification

{Hall 1973) {(Johnson and Clausnitzer - 1981)
PIPO-PSME/SYAL-HODI PSME/MODI
PIPO-PSME/PHMA PSME/PHMA
MIX CONIFER/CARU (RES) ABGR/CAGE

ABGR/SPBE
PSME/SYAL
PSME/CAGE
PIPO/CAGE
PIPO/SYAL
MIX CONIFER/CARU (ASH) PSME/CARU
ABGR/ARCO
ABGR/CARU
ABGR/SPBE
PIPO/CARU
PIPO-PSME/CAGE PSME/CAGE
PIPO/SYAL
PIPO/ELGL Not Classified
PIPO/PUTRICARO PIPO/PUTR/CARD
PIPO/FEID PIPO/FEID
PIPO/AGSP PIPO/AGSP
ALTE ALSY
PHMA PHMA-SYAL
SYAL SYAL
CELE CELE/FEID-AGSP
PUTR/AGSP-FEID PUTR/FEID-AGSP
JUOC/ARTRV JUOC/ARTRY
JUOC/ARAR JUOC/ARAR
JUOC/ARRI JUOC/ARRI
JUOC/AGSP-FEID JUOCIFEID-AGSP




Blue Mountain Classification

Blue-Ochoco Classification

{Hall 1873} {Johnson and Clausnitzer - 1981)
ARTRV/AGSP-FEID ARTRV/FEID-AGSP
ARAR/AGSP-FEID ARAR/FEID-AQSP

ARAR/POSA3
ARRI/POSA3 ARRI/POSA3
AGSP-FEID (deep, steep) FEID-AGSP
AGSP-POSA3
AGSP-FEID (shallow, steep) FEID-AGSP
AGSP-POSA3
AGSP-FEID (deep, gentle) FEID-AGSP
AGSP-POSAZ
AGSP-FEID. (shallow, gentle) FEID-AGSP
AGSP-POSA3
AGSP-POSA3-DAUN
POSA3 SCAB POSA3-DAUN
PIPO/ELGL Not Classified
ASPEN Not Classified
WET MDW Not Classified
MOIST MDW Not Classified
DRY MDW

Not Classified




Appendix G. Range Condition Standards/Plant Assoclations Cross-Reference

Standard Plant Association
R6-2210-23  AGROPYRON-FESTUCA GB59 FEID-AGSP
GB4t AGSP-POSA3
[oXciRE JUOC/FEID-AGSP
CJs4 SUOC/CELE/FEID-AGSP comm,
CJsa21 . JUOC/PUTR/FEID-AGSP
sD3111 PUTR/FEID-AGSP
CPS234 PIPO/CELE/FEID-AGSP
CPs226 PIPO/PUTRIFEID-AGSP
SD4111 CELE/FEID-AGSP
R6-2210-25  PIPO/PUTR/CARO cPs2et PIPO/PUTR/CARO
F6-2210-28 ALPINE OPENINGS £849 CAGE pct:
Gs11 FEVI comm.
as1211 FEID comm,
@sio STOC comm.
$84911 ARTRV/CAGE
$849 ARTRV/BRCA pct.
R8-2210-44  PIPO/CARU-CAGE cPGz21 PIPO/CARU
CPG222 PIPO/CAGE
RE-2210-49  SHRUB & NONSHRUB SCABLANDS sDe111 ARRI/POSA3
GBe11Y POSA3-DAUN
GB4g11 AGSP-POSA3-DAUN pet.
CJss JUOC/ARRI comm.
RE-2210-51 PIPO/FEID-AGSP CPG112 PIPO/FEID
CPG111 PIPO/AGSP
Re-2210-52  ARTEM/AGSP-FEID sD2g11 ARTRV/FEID-AGSP
SsDieHt ARAR/FEID-AGSP
sDg221 ARAR/POSA3
CJs1 JUOC/ARAR comm,
CJ2511 JUOC/ARTRV/FEID-AGSP comm,
CPS131 PIPO/ARTRV/FEID-AGSP
CPst PIPO/ARAR comm.
R6-2210-63  MIXED CONIFER/CARU-CAGE CWG113 ABGR/CARU
CWaG111 ABGR/CAGE
CWs322 ABGR/SPBE
CWaGH ABGR/ARCO pet.
CLSS PICO(ABGR)/VAME/CARU pet.
CD8624 PSME/SYAL
CDss23 PSME/SYOR
cha112 PSME/CARU
cDa11 PSME/CAGE
cDshD PSME/CELE/CAGE pet:
CPss24 PIPO/SYAL.
CPS525 PIPO/SYOR
CPG221 PIPO/CARL
CPG222 PIPO/CAGE
CPs232 PIPO/CELE/CAGE
CPs222 PIPO/PUTR/CAGE
CPst PIPO/ARTRV/CAGE comm.
CPS1 PIPO/PERAS comim,
SM31 SYAL somm.
SMa2 SYOR comm.
CD40 CELE/CAGE comm.
“CJS4 JUOC/CELE/CAGE comm.

The following standards are unusable with this classification. The vegetation exemplified in wetlands will be addressed i
forthcoming wetlands community type classification.

R§-2210-C7 Mountain Meadow Type NOT CLASSIFIED
RAB-2210-24  PIPO/ELGL NOT CLASSIFIED



APPENDIX H. ECOCLASS CODE LISTING

Seral plant community types (L. - PICO) were tentatively given 4-digit codes. A new Ecoclass Seral
Stage coding system will be devised during the winter of 1991-82. Certain vegetation not sufficiently
represented due 0 sample size was either given 4-digit codes or no codes.

1973 1987 1991
{Blues} Wallowa- (Blue-Ochoco)
Snake
SUBALPINE FIR SERIES
ABLAZ/TRCA3 - - CEF331
ABLA2/CLUN - CES131 CES314
ABLAZ/LIBO2 - CEF221 CES414
ABLAZ/VAME CES311 CES315 CES311
PICO(ABLAZ)/VAME pct - CLS515 cLss
PICO(ABLA2)/VAME/CARU pct - - - CcLS5
ABLA2/ARCO pct - - No Code
ABLAZ2/VASC CES411 - CES411
PICO(ABLAZ)/VASC pet oLS411 - cLS4
ABLAZ/CAGE CAG1 - CAG111
PICO(ABLA2)/CAGE comm. - - No Code
ABLA2/STOC pct - - CAG4
PICO(ABLAZ)/STOC comm, - - No Code
ABLAZ/MEFE - CES221 CES221
ABLA2/RHAL comm. - - No Code
ABLA2-PIAL/POPH comm. - - CAF2
ABLA2-PIAL/JUDR comm. - - CAG3
ABLAZ-PIAL/POPU comm, - - CAFO
GRAND FIR SERIES
ABGR/GYDR - - CWF611
ABGR/POMU-ASCA3 - - CWF612
ABGR/TRCA3 - - CWF512
ABGR/ACGL - CWS912 CWS541
ABGR/TABR/CLUN - CWF422 CcWe811
ABGR/TABR/LIBO2 - - CWC812
ABGR/CLUN - CWFa21 CWF421
ABGR/LIBO2 CWF311 CWF311 CWF312
PICO(ABGR)/VAME-LIBO2 pct - CLF211 cLss
ABGRVAME cWS211 cws211 CcWs212
PICO(ABGR)/VAME pet CcLS511 - cLSs
PICO(ABGR)/VAME/CARU pct - - cLss
PICO(ABGR)/VAME/PTAQ comm. - - cLss
ABGRVASC-LIBO2 - - CWs812




1973 1687 1891
{Bluas) Wallowa- {Bilue-Ochoco)
Snake
ABGRVASC - - cWSat1
PICOABGR)/VASC/CARU pet cLG211 - cLS4
ABGR/SPBE - CWS321 Cwsazz
ABGR/GARU CWGT12 CWG112 CWG113
PICO(ABGR)/CARU pct - - cLez
ABGR/ARCO pct - - No Code
ABGR/CAGE CWGH11 - CWGT11
ABGR/BRVU - - CWG211
PICO(ABGR)/ARNE comm. - - No Code
PICO(ABGR)/ALSI comm. - - CLS6
ABGR-CHNO/NAME comm, - - No Code
LODGEPOLE PINE SERIES
PICO/CARU - - CLS416
DOUGLAS-FIR SERIES
PSME/PHMA cDS711 CDS711 cDS711
PSME/HODI CDS611 - CDS611
PSME/SYAL - cDS622 CDS624
PSME/VAME - cDS812 cDS821
PSME/SYOR - CcDS623 ©DS625
PSME/CARU - CDG121 cDG112
PSME/CAGE CDGi11 - CDG111
PSME/CELE/CAGE pot - - CDSD
PONDEROSA PINE SERIES
PIPO/SYAL - CP$522 CPS524
PIPO/SYOR - - CcPSs525
PIPO/CARU - - CPG221
PIPO/CAGE - - CPG222
PIPO/CELE/CAGE -~ - CPS232
PIPO/CELE/PONE - - CPS233
PIPO/CELE/FEID-AGSP - - CPS234
PIPO/PUTR/CAGE - - cPS222
PIPO/PUTR/CARO cPse2t - CPS22i
PIPO/ARTRV/FEID-AGSP - - CPS131
PIPO/FEID cpGii2 | CPGiat CPG112
PIPO/AGSP CPG111 CPG132 CPG111
PIPO/PUTR/FEID-AGSP - - cPS225
PIPO/ARTRV/CAGE comm. - - cPS1




1873 1887 1901
(Blues) Wallowa- {Blue-Ochoco)
Snake

PIPO/PERAS comm. - - CPS1
PIPO/ARAR comm. - - CPSt
PIPO/RHGL comm. - - No Code
SHRUBLANDS
ARTRV/CAGE £84911 sh2gi5 884911

ARTRV/BRCA pct - e No Code
ARTRV/FEID-AGSP 8D2g11 SD2g11 sD2911
ARAR/FEID-AGSP SD1911 - sDiet
ARAR/POSA3 - - 8Dg221
CELE/FEID-AGSP - 8D49 SD4111
ARRI/POSA3 SDg111 SDOt11 SD9114
PHMA-SYAL SM19 SMi9 SM1111
PUTR/FEID-AGSP SD39 8D3111 $D3111
ALSI comm. - - SM20
CEVE comm. - - No Code
SYAL comm. SM3a1 SM3111 SM31
SYOR comm. - SM32 SM32
CELE/CAGE comm. - SD49 $D40
JUNIPER WOODLANDS
JUQC/PUTR/FEID-AGSP - - CJsazt
JUOC/FEID-AGSP CJG111 CJGa111 CJGi11
JUOC/CELE/CAGE comm. - - CJs4
JUOC/CELE/FEID-AGSP comm. - - CJS4
JUOC/ARTRV/FEID-AGSP comm. CJs211 - CJs2
JUOC/ARAR comm. CJsi1i - CJsi
JUCC/ARRI comm. cJssi1 - cJss
GRASSLANDS
FEID-AGSP - - GB59
AGSP-POSA3 - - GB41
POSA3-DAUN GBatit GBgi11 GBati
AGSP-POSA3-DAUN pct - GB4911 GB4agit
CAGE (subalpine) pct GS3911 - No Code
FEVI (subalping) comm. - GS11 GS11
FEID (subalpine) comm. GS1211 - G812
CAHO (subalping) comm, - - No Code
STOC (subalpine) comm. - - GSs10







	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

